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an get a lot of vraili done using Ihe IDE. But there's only so (aril 
jke you. Sure, there are a lot of repetitive tasks that you do when 
>uddan application. And the IDE is great at doing those things for 
3ul wo.king mlhlhsIDEis only Ihe beginning. You can gel your 












types and references 

It’s 10:00. Do you know where your data is? 


Data type, database. Lieutenant Commander Data... 
it's all important stuff. Without data, youf programs are useless. You 
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C#Labl 



A Day at the Races 


Joe, Bob, andAl love going to the track, but they're 
tired of losing all their money. They need you to build a 
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C#Lab2 

The Quest 


















exception Jiqndllng 

Putting out fires gets old 

Programmers aren't meant to be firefighters. 

programmer. But you're SHI getting panicked phone calls in Ihe midA 


to. Nothing pulls you ou! of the pr 
bul with exception handling, yot 




When >our program (luowian exception，.NET 
Exctpdc.oobi.el. 







eVents And delegates 

What your code does when you’re not looking 











C#Lab3 

Invaders 

In this lab you'll pay homage to one of the most populs 
revered and replicated icons in video game history，a 
game that needs no further introduction. It's time to 
build Invaders. 








filfifeSystemWatchsrl 









Who is this book for? 

⑯ Do you want to team C#? 


Who should probably back away from this book? 


^ andalilUelwitchy? ^ ^ 











We know what youVe thinking. 


And we know what your brain is thinking. 









MetacognitioM： thinking about thinking 

















Here's what WE did: 














Here's what YOU can do to bend 
your braiwinto submission ^ 


























- SETTING UP VISUM STUDIO 2010 EXPRESS EDITION - 

■ Its easy enou^i to download and install Visual C9 2010 Express Edition. Hen's ttielinktolheVisualStudio 









The technical review team 
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Help the CEO go paperless 


t tus aib -»< 
lUfbif v 1 * 


&et to know your users' needs before 
you start building your program 



TV CEO be aUe ie Kii 




Tliink al>out your 
users anj tkeir 
neeJs tefore you 
start liuilJing tke 
code, and tkey'U 
l>c kappy witli tlie 
jinal product once 
you're done! 





Here's what yooVe going to build 










What you 


Visual Studio... 


What Visual Studio does for you... ^ — 

to* ttat d«fi«stSe tkal sl»rb *T 
Wiiviw of the fcn>- tkt p-oy***™ 




Make iwe «ve yow pro)eei 

4>uxnasvm>erc4ieiiUicle£ti»9 
"Save rtH" lra«« tKe File >»««•—that!' 
«»e all of the files ouifjo 
社 e folder. If yw. *el«t "Save", it 
〆 «vei iKeoM you'tt Movkinjon. 
















^I^rpen your pencil 

J}'' •>!> se«onc^e?DE bused fa!"* ™ 

°*^tl/d»i»ji I ,{ kt ,p E 

































Pevelop the user interface 






























2010\Projects\Contacts\Contacts\ nufuNlIl -/.It * 

bin\d e bug.Yoa eanC vml^«v«.o*a. f^ ‘ A ： No.Debugging.a.feastbro U .pun« 

dlI f y program by douhle-didimg tk< 。如 卞 | raw, jia means ninOng you atpkal 

/ ) debugging Btoi.bK to™. »ou can simp 

J, atom il ass my » ran jour praorrn. 

B.g J t- gJ. w gSp — 

P*' 1 ••atake; there art two level* of (eUtn. Tlte inner program is running. T[y starting the a_CE 

*elder l»a» tke dftwl C# cede filet again, and sea if il appears. 
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Connect your form to your database 
objects with a data source 















* Sup tChooie Your Database OljecOL dick the St 

Table- checkbox. diiibist. 

itactDBDataSct" and click Finish. ^ 
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</mi 映 - 



A good application not only works, liut is easy 
to use. It’s always a good idea to make sure it 
keltaves as a typical user woulct expect it to. 








Building your t 
program 
overwrites 
tke data in 
your Jatal)ase. 


The IPE builds first, then rims 4 




;sometimes gel overwritten 
: «hen you run your program in l 

i (He IDE. U you run the program i 
i OirecUy from Ihe bin/debug or : 
i bin/release folder, or if you 








Wve your users the application 








YouVe NOT done: test 
your installation 







You've built a complete 
data-driven application 























































Pulld the program to create an executable 

When you select ‘ > Build Soludon" &omthc Build menu, (he n)E 





Your program runs inside the CLR 









wr frwJ-fw 
.MtMbully' V~'« ' an 
m ab~t il» y" S» 






ww.»»'« «»!>«}•»» *^~Y°r n 

* jUk« *"• *■•*, 、 

^ W> toac M« £»W-tal> 






(like 

different 

Or itor^' The IDE! 




纖 S5ir^ it 

: Error List helps you troubleshoot compiler errors ii 二 









lei's ' in 


When you change things in the IPE, 


yooVe also changing your code 


cs likinthe IDE. But i 


selectingfor the ^^dassd^l 
Wefcee ha 


+ 伞 〆 

一 Im this! 








o 




广 Click ** tke fWi 







Walt, wait! What did that say? 


do you think if will do fo the Properties window in fhe IDE? 




• Most only 

li. «*kt~ **»(〃). 

R.t««ID6io»eb~o 

alfy iMi (hoc thra-!l»l> 

一 b. 个 

TVieM )CML e«»-<nts, 
vow toit. Fl-pfc* 
lettWn #1 in the 
ihil book to learn 


[peiiy^ 







Let's take a closer look at your code 






^ »*i"S li~s *■< at tt« fcf 
!h ； y*dl 

Wfe^jIUtw'wEr 
> Frjwwrfr tlwo. E«k m fell, 
y™* r~r»- tw tt« 山 » 

\ fJHilJw u filt »|| « jll 

山 w *««ifKifij wet 
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- - - WKe« you ulled yow pi-oy*- Ca>i«eU ike IDE trt*Ud» 

Mi*espj£e for it ullcd fcy addn« the naixipaee 

keyword jl tk« faf of 产 &. E<oyiU») iuidi ib 
— of twly bvacketi iifariof ihe Coiwii "A^sface ‘ 


^ ' P® * » This a i elau uiw Fwl. It 4or,t»iM all of -Ute Code t» dfriwiht 

1 、 tor-j^tktToolkOTtwlroU* it TV ID6«»W^t •*»»•« 

Wd iH» «Jt« i «» HMo» Fon« AffliMb* ?»ojtet 


_ 置 : vn 

:: 心:: 广落 


MessageBox.Show("Contact List 1.0", "About"); 

气 yiw MlWtt* &<~° -rtkoi 

TV* a a slat«»e"t Vov dt«adY »wh a partof MoiayB®* cU«. "WcK 
know«h»t itioei—it?ofi«?a is miidc-tke Sytto-Wmd®«F<w-<i <%a*-e*p*«- 

ItUlc »«irty W A 

y>w faued-Uo f«r*-et<ri to the 9w"0 y 

~eM Tkt first <« -» i *<"»•* to* *»,*■?々 

i.Uc «iay kw, J«l tkt Mmi ««•* a *»9» 










item. Windows. Forms b a namespace. The 
System. Hindous. Focnis Gnc makes evaything «C*>^ 
lamcspacc a^'ailablc to your program. In this case, that fejttam tl« p «i5''w ««■ 

•ce — lonofnsudclancKnmKUcbintonsaiid ^eif, tk. W t-«. 

产。 kJ« *• 

^ chost pa ?/ f or ^ ：忠 fxnz«f«r ^ 


The IDE chose a namespace for your code. ,^*5 m that n*»es?a« 

your program in thiMum^acc. ^ Mmpko Itt y _j c 

Your code is stored in o class. ” 

This code has one method, and it Tee^'« , '>* 

contains several statements. 广 »t i> P" 1 - 

Inside ^ mcdiod is a Kl of nalemenls. In Ihb \ Ut ><• ■«< *» *■ ~~ 

rnnhej "** ^ 00 " happelu_tve,y Evety C# program must 


^ 00 " i ' affaa ~ ctay Every C# program must 

kave exactly one melkoJ 
teifed^ : nd"** of caUeJMain.TTat metkoJ 

m r h r , ^ dy °° , istke entrv oointfor 


is tke entry point for 







You can change your 
program's entry point 


❶ Gobackt 


- Dotliis! 

命 




„<tkod 

twctkat !«??«•«■*. 




: ~^ ^~^ ^ ^~^ ^ • Rijht-clitk on tw 

Another(Tlass. Heie't the file the IDE added: ^ 




• These W sta^difd using 
)™ei were added-U -0»< '•'e- 

ThU tUss Co^iiih 

—_ _tiaUktlDEJi^-Vt-Y^W^MW 




<teayB»«» a tU« tkjt 
in tti Syilei«.Wr<l<™« For»i 
n^eipUe, «AiA ii 七产巧 
swj) »t -aw that* rart •* 
{CTMtiuyB®* ^ 
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Your programs use variables to work with data 






Pselare your variables 






string message ;/： 
^bool boxChecked T 






i If so, you might find a fe, 
\ things in this chapter see 


Oltisdiffemntfrom 


Variables vary 




text, true/false 
values, or any other 
kind o{ data, you'll 
use variables to keep 
track o{ them. 





I variables 








C 1 * uses familiar math symbols 


We dultctia «« 
“ variable ealled 
m>^er and setitt® 




number + 
> number * 


Tlie thW cK^ei tite 

•a*W of SftiiM 4 e^bil to 

/ ■讲 UotsK, -Kick U 54o. Then it 

t it ajam, e^al ie 

IZ-(+2./7),»kitka4. 

TW «ftrtW a a nttlt iliffowt 
—+= means tak« the «aW of 
Ml add 10ii sw« w-lw ii 
omMi tv * 1 *• l, i4 H I 0 <» * 

ids 办 vake to I*. 


r 11 .! 




ar = 71 / 3; 

k Nc^t,, 71 dMed ky 3 i. ntUUt... Brt »k» Y..W 

、 — t»o i.(i, y«,1| ilwtfs yt»i«i rcnibio iiiU.. 

:ount = 0 ; jeb bc»uUi b 2 .S. 

t ++; Y«,H u< »t j lot f« awl y~fa «>< ++ 

^ a«l ~ ofwaWi £om» ka-dy ++ '-o-e-o-b 
t --; (. |,y 泌 ― 《•« to ttn «jW, Ml ― d«rt»e.l> «~tby 

— 1 a^act^j <me (™~ it»il o«l> >f tiw 1 <» 


\ string result > ''hallo"; 

result +« '' again " + result;^ - ww,y«.u <«k + 

7^ MessageBox. Show (result) ，- t»> 如， t»y{ke>- HH 

^ result = ''the value is: " + count; 

< £^X)*^)*^ ,rasult * 

offrator niMM NOT. 

It fiifl tlT< to 

fjU, a«l «« . . — - ： Bool; : r M : nOW 、 


bool yesNo = 
bool another 
^ yesNo = !ano 













io led 4U 
ditfbyed in 4 ioelbr-Atil 
y«* Un fin i( lo •( flfo^ 
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loops perform aw action over and over 既 ^j, ： 伽斗咕 — 

involve doing certain^iings owr andm^r^^n. And that's what will do) don't match up,your program 

loops an for—they Idl y»ur program lo keep executing accnainsd vraift build, which leads to frustrating 

of statcmcima>lDi>gas<omc coodidoofagrilS (ocHlJej). ) 




ila (x > 5) 


while (USt ~ true) 


Ewy (or loof ihrte T>e fiwt leti 


I" i «l»li Im, all J &»7 l» 

tkt ibW>b iuide «t the loop. Ue »HI ke«p l«f») j> Uj » 

vh braekeii the second o»e is tw- And yb 

^dasUaas efttiAei aftw eath fci*e Wwonjl* the leaf. 

_ ... O ~~-V-—b 

*€%eti%b^e- 


for (int i « 0 ; i < 8; i - i + 2 ) 


3ageBox.Show(''I / 11 pop up 4 times"); 


Use a code snippet to write simple for loops 




«d by •Arftve, 

■jtt (o y4. t«, 


for (int I = 0 ； t < length; ijH-) 




















conditions 











Add another conditional test 

iuitb -J-c 





Add loops to your program 











一 含, 









- (tj^rpen your pencil 








Loop #1 Loop 03 

while (count > 0 ) | for < int i ■ i < . 

count - count * 3; i ■ i * 2} 

) cour，c ■ftTiX#?.> j ■ j ', u ,,,, 

Whxle (] < 25) 






Loop #2 


be tueti^ed? 




while <i ■• 0 ) { 


F»Uf#5,k~ - - 

i*4ny bi»ei wll tiwi 1 

tla^eneni b< Hint ^ s^arii c«i e«nal to 

^ i. TTib* *«.t wkt. (ke 
ue) { int i ■ 1 ;> ^ itti-atof ^ * Z" b 


Rei*e-«bft- ( a Car leep aWyi 
⑽ ttt £cnd^ici^ teHaitiie 

b*9l»«B5 of Uoel^jndtke 

iteMtw ri tin <xl «f til, Uotk. 


'cW 隹 
















tfioreidrow 

Dumb Questiot 

























































Csharpcross 






































How Mike’s car navigation system thinks about his pi 





























Use what you've learned to build a program that uses a class 



FLp tlte page to keep going! 




So what did you Just build? 




















Mike can use objects to solve his problem 
















Whew you create a new object from a class, 
it's called an instanc e of that class 


a mapleDrivell5 = new House(); 


Chftck It out for yourself! ^ |r 


in-stance, noun. 

an example or one occ 
something. The IDE se, 



o 










Theory and practice 






House mapleDrivel!5 


new House(); 

A little advice for the code exercises 




Wken you run into 
a proUem witli 
a coding exercise, 
don't l>e afraid 
to peek at tke 
solution. You can 
also download tke 
solution from tke 
Head First Lal>s 
veLsite. 
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Am instance use s fields to keep track of things 



Methods are what an object does. Fields are what the object knows. 




Every of V«- 

tti >t» font*. 


Wut J Mivijjlo ■- obj«(dao 
teiyomH» destwbon nedil 
— ill «»te M jtt 


J An object's bekavior is defined t>y its metkods, 








Thanks for the memory 


㈣ ee( siarU N*»Ue ti»»t iti o^T- 

Let's take a closer look at what happened here 


- your pencil - - - - -- 

Clown oneCloun C nevTClounTuV--^" Oa^^ lr，lia *； C 

oneClo»n.Nane - - ^ *j«t fillip it if «itk ^ 






















You can make your co<te easier to read and write ty tkinking aliout 
tke problem your code was Luilt to solve. I{ you cltoose names for your 
mettiods tkat malte sense to someone wko understands tkat problem, 
tken your code will lie a lot easier to Jeciplier...aiul develop! 







Useebss diay-a*»s to 

A tl»» i^r>~ » a l« -»y t° *•« V~-, 

tUsio I~l« r»fn- It'* » ^ ' aUbU B^MeltwH) 

(or ^ BEFORE y~ 糾 I MethodO 


let's build a class diagram 
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P_I puzzle 







Puild a class to work with some guys 



Bieh mv has a fW 
field that k«efi (rack of 
kis nawc, and i CiA (idd 
thaikasihe nw»b«v of 
b^b • l>> Mlvl 









lh« 竹 』 take a* a 

So Ufc) j<* 
R<«wC»k(W)WI‘J« 


to receive V> b»ilaa«l 

Ida tiimbw »alltt 


o 



Create a project for your guys 





E (amount > 0) { _ 


—B« -iik 产 叫 kiekeUli'xxyb 

，如 ― Jfe »™ tkjl 0R>^ 

W yo» -k«« y„ 咖 ttt W £|« 岣 krttktt 


TV R 你 . <Cj *0 lk< 

nount) { ^ -tlW Iti fJ 议 il 〜 

nt + " ian't an amount I'll taka" 

-■")； 

If tKe foftti<w, ihen ih« 

RcuiveCaihO meikod reiwrm tKe 
added. 1( il v» ureor n<3ati«e, the ^ 
■W J Mojje rc(»uO. 






Puild a forw to interact with the guys 







ixlttt Wfe» bbel 
UJ<Cj*L*,I /„«, 

Im« ttw Twt p»of«rtit! 
4l«"f; «e*ll add a i-cihodie 
tt« fc*i« {eiH ihc. 


tw b^u »ai uiukt b«i 
ofcjeri’i ^■•eCashO --etitod, 
F» li " 5 J»»»t a«i 
add 叫 ihc Ud> ilgiBab))% 
to tte foro'ibar^ field 


Tkt J~»,tof M«, 
h the (eno's bdnlc 
、 fold jki , r a^j ^ 
depend 叫 M hew nock 
film jmto 
^ramed (reptile 







b in the bank field. So add die UpdatePorm () ’ • ’ . ’ .•’ 

PUbliC V ° la 峽 — (> < 

label* Vf icUin) 


fUiu kra tin Mx|, ri«scashLabel. 
a»e Uf(bi«d — (he j bobacaahLabel. 
Ca* ^ N *« 1 uankcasRLaMl - 


a ralut Type 

\ y 4 . 1 U«! <*K 
button Ull it fc» k«p 
the \Adx uf 4a ditc 






~ The to* need* »t l«*t /lOio^eU 

Vjo,. 








S=^jS^r；- 


Start^Joe out wifh $50 and start Bob out with $100 : 丄':: ： 

Once ymiV done that ^ bo* buttom » number of diiits—m=V» Ihal one bun™ takei 




4k — 




_ AlU tt« liMi of tod, kt« 

Wjfatttb.ookj.tbfc.lKt 

iw Na« M< Cj* (ielils- 





















































Puzzje Sgjuflgn 




Objectcross Solution 









4 types and references 

lt，s 10:00. ^ 

本 Do you know where your data is ? 本 









The variable's typ e determines what 
kind of data itcaM store 




A »W« 十 1 


r ir.r. can stoKany whole number from -2,147,483,648 to 2,147,483,647. 

» double can atore real niunbenfiom ±5.0 X I0^*to±1.7 X 10 s * 1 with up 


A Wof if 

r V»W M<»>5 tilCIC 

”. ， i; ， • . ^e* b*M»« 


TV V < 
*t*«U (ar^ 
■Wij-BC t 


.4^294,967^295. 






TV V» ibyt< tb«U (w 

-mm ii W •«) 办 e (tW 









to 似 1 "办 * dec 
ide * 一 ^ 

Literal* hi 




i = ?/•, «< 5 »»!*«•* yo| 




Wc'iluubk'UiSiil'.Aii 




If yw.(*7fc» auty. 

flail lil<val (o a A 


onthceod( 14 .^!^wl 14 . 7 Mb a decimal. ^ 

TVe ■At" skinii {«■ —seviswl^ - -、- . 

A few more useful built-in types , ^ * 

use the Cha^* type. Literal \<alu«fer <;haran ahva^ iiuidc single quotes 产 "^V 




Ml 


ec» to- tjikd "pvo«j»«,- — 

._ »«1<, »Wt 7«. u. U< Iwy dui>jl ri ttt UM b-J 













































When you call a method, the arguments must 
be cowpatible with the types^of the parameters 

yourmcth^cxpectsaji inc, but >«u pass itashort—but it can't ^diat for COmpiUr givCS 

inf »d string y 0 U 8fl "imalij 




變 


arguments” error, 
it means tkat 
you tried to call 
a mettiod witli 
variaUes vkose 
types didn't matcli 
tlie metkcxfs 























d， ™ ，1，eendin8milea8e ■ Make the dtlc fcr the nmsagtbo* 
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Multiple references and their side effects 

• ••* • 一 s, it seem like tnuYcsi • 





Oblacls : 工 
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_ 畜 Ksseia 









A special ease: arrays 


- 尸]，和1 = 一 mow ， 



Cvttie ir> imy'^tUut 
it'* an (4>ject So in 

ii jkndof 


myArray[4] — true; • 

: he value of fifth ) 

Use each element iti aw array like (J 
it Is a normal variable 


Tkii lM «t> tfce nine of tl« Wtk 1 
(he I«wi is 也 





Hobce tkatihc 4rr<y b tn object. 
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Objects use references to talk to each other 






















































































命 


.^i a ^^^^ c ^ s ^L a ^ obfcranewclasi " AddacIaa>caned [ 


a way to keep (rack of aJJ thaldata.Soimdslikcajobfi3r anew^dasi! Adda dasscaJlcd 










Handle fhe keystrokes. ^ ^ 





以 r:r 








❾ Run your game; ^ ^ ^ 

+ i ♦ ou^.1, 16 
























































C#Lab 

A Day at the Races 

This lab gives you a spec that describes a program 
for you to build, using the knowledge you've gained 





































A Day at the Races 














一 

^^ 0 ? 


TK< betbng parlor nt titc (ori» idls 

Th^et »bJ«t flsuresoutlflt 
should pay out J 


TV — will add result »f Bet* 
PayowtO 4o W eaA Soi(ti»edo) wxv 
it should rtiun A»o»«i others. A'll , 
































5 encapsulation 








What does the estimator do? 



Ml (W tJlk j»ot ttm 

Im* t* fiSMvm 

























, 13p av lnner ar y 03 •' p y. M <d (• u<l 

mt beuwe iV “ Deei“l p«^«rty. 



















Kathleen's Test Prive 



/ 一 


^ ! ,Ske(*4'* 




Rob: That: 




»loti ot /57S. 


I Hn*yOninn 


^""""0*a"3ihj'tl»c Hi^ber of 

L I I PcMffc 10 b II 

I ■ And exitr Aowt/tK 
Ji tkt Mil Cal «»., ttjl 



























I the fo"" diAi'i set uf 

CUcMcCmlO All 

'w*be**.„jnd titerewiM 
Wtw to lam, Ualikt 



Encapsulation means keeping some of 
the data in a class private 














Use encapsulation to control access 
class's methods and fields 













Put is the realNawe field REAllY protected? 

































Encapsulation wakes your classes... 


of them use methods (o keep those fields up lo dale methods that no olhci inBftnS ltflving 
and propertin Ihal wfflnmr be callal by any odier dan. If yramiakc th^ 0ne class. ItiJe 

t Easy to maintain from ftllOtltCr. 

accessed a field dirccdy lather tha^u^ga metbodu) set it If (hat field had It lldpS yOU 

I Flexible ^ pt*CV6nt !>UgS in 











Mike's navigator program could use better encapsulation 


tliw SK wiyinn b, Kidc 

«* MUmen tfcjt t» t« 
Wdt " »»»*«« *tte 

的械 „ 

y~ u. «t »ky kt MtB il>« »,£|,. 






(Startfoint field or use the 、 
^S«tStartPoint() method. I know 


「 Terpen your pencil 

I Route ^ 













A few ideas for encapsulating classes 


Think about ways the fields can be misused. 















Properties wake encapsulation easier 






private int 
public int 


: numbarOfCows ，- 
Nun,berOfCows 

return numberOfCows; 









# ' 





Use automatic properties to finish the class ^ ^ 




















What if we want to change the feed multiplier? 






(•x-p-p™: M W> ~ 

11 lnt - 30； ^ ' 

na&popcrur, use a bad^g^ST^ "^ 5 

: feedMultlpllec; . fc< set *• ,Mta 

• FwlAUbflkr («» JP-Wi££~U. « tkfcjol *> "*«. » ■* 











Use a constructor to initialize private fields 

if die fields (hat Deed to be initialized 






fenlAI-tfcfliCT- t«IU public Farmer (int numberOfCows, int feedMultipliar) { 
LuSjbTJ'L '-5- this. faadMultipliar = faadMultipliar; ^ «1l d. 

^^££^ 3 = nuntoar0fCows; 5 ^ 二 

U~t } X iut xi ™~b<rOtCo»s f*li «!< N-b«v()fCw >et uuadc W u ^ tk « 

would never be uittd- SeMm) HwXtrOfCmA unices %urt its ulled> 



, mb . .Agiiius ^ 

InitializeCo 呼 onent o ; Xt ^„ d M (like the 

doesn’t have a rtWn _ ■ 


Here's wheve iK< *tate»«nt ialh th< t 
siaiencki except that 4 p*-a»et«« 


It loelu like any «tt«r new ^ 
lei into Co»>*tni£t«r *etHo<l. 
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accessors) are a special 
kind of metlioct tkat's 
only run wken anotker 
class reads or writes a 
property. 

you are here » 209 






























































We need a PirthdayParty class 


Wild 。 

need ie 9«i a sente of 




N.-^：|：:：'：： C -L：L：：.： 

CosIOIDeccralior 

CakeSIze 


I CalcuMeCoslOfl) 
CalculaleCoslO 


They'D tewtexaedy like before, but tbey'Q only 


^ Label the 












fjiere|i)re no 

Dumb questions 

Q,- How do I h 


A «&lfraHeniifssupposed tosolre.Thalirtiyyouhadlolattlo 

Because iT)Ouaeatedan)ll»rfislance of the Dinnerparty Kalhleen-she's going b be using Ihe program. Good Ihng you loot 

class, yo/d cnly be atria to use il to Ftoiediadnnei parlies. Tad a lolfllnotts! Yoh can come up wthynirdas5'smethods.lieMs.an 

tm dfferert pieces 0( lha same kind of data. Bui lyau need toslcre 98 slate (what it neerfs to know). 




?uild the Party Planner version 2.0 

hat handles bbAdays a » 




Add a public int field calkd Cal 




hod called Calc 










_ Malte tvrt yo«V added ttii m*» 5 totKeiepof 

一 tht din, IcUok yn.1l b< utli” *loujeBo«>ao«0. 






»d the writiH) on tKe ukc. 10 it Un 
h« rijKt uke cod «A«n CaWI*t«CosW) i* mII« 

TW the iUtaorio 

一 《l tte Mke »ritir), ‘《« tke fjva-etw 
b foo Ion) tike, so it s Jot 

uleulatetiie uke siz< first 












♦ 





•# 













JraUW^troIsj^tlfe 

Ike Pimw IVtyt* do«. 、 
Nmc ««- m-bwBrtk<l»Y， 
fanc^B"^W*y< ^ 












































for parties over 12? 

























Puild up your class model by starting general 
and getting more specific 













Use inheritance to avoid duplicate 

code in subclasses O Build a base class to give 

You already know that dupIicaK code sueb. It's hard to mainlain, and th *Y have i" common 

"^ 1 ™" 咖 ^™* 1 th ™ L 丄 







Pifferent animals make different noises 


Think about what you need to override 


J»sl J jrojwty »• j 
b ■» ttt fci-jl bax dw, 

( dom'i <«>-( >•» * •设 

differently—or not'at^ll S 






par 

{.Kent 












Create the class hierarchy 











































A subclass can override methods to change 
or replace methods it inherited 






■v tt< Virfajl 
FlyO 

»elhod t<lli C# tfcat 

> ii allowed t 


class Penguin : Bird { 

public ororride void Flyf) | 




MessageBox. Show (''Penguins can't fly !") 
j 多 Use tke override keyword to 

产 《» aJJa 10 ? our 

、 -tttod ««u t> ia« cMttly u-e tkat replaces one tkat it 
sijraW * tte ~etW m tte fca« . , . 1 , D • 

tija if, owrr— l» uu, till inherited. Detore you can 

override a metltocl.you need to 

mid, »«a kj« ■» , , i . . 






























































































subclass 
















































Whew a base class has a constructor your subclass 






fe tellC# 


The base class construe 切 r Is executed 
before the subclass cotistructor 




TVi> ii J p*-J»ri«r (kit ike 
tlaa n«cU 一 












to finish the job for Kathleen! 

























Check ilout-you changed lh( 
classes so lhallheyinhefileil 

== '' 






、 TW toU ibraijflt out of 

?_ 

tUuct and hio Party* 


^MmbcrOfPeople »«cb to W viritoal 
MUtM Bh-tWa^Barty neediio oxmide 
t (»elgn^e io tite "■•fco - of 

〆 TVc itUrab^ uWibw i! 

V~~ iilo*iul i" brfh MMft •»* 

50M ' 'nal^ 

3m , 

i. »i(iri< £i»«> 






Tin Corf «l£ij»ti«, Med ： t, Ip, J *,(,^1 ^0,,^ 










二 

^TkeCaltJaWalMO 1 * 0 

birdxby fjrbet »it "My* 

i. tkt Bawj>fvt( tlau 


::‘£ 續士 . 

TV N-*«rf)(P«oplt 

o«rrid< tt< «« ‘ h >»«•« 似 

V atuaar 峨办祕 retalcwlale 

ila. Tke set ae£en»- -«J>tou» I**- 
K-ttrtXPwfk »tkiUkt «l «««•>• 
in Pt^fAto yt* cwMi' 










rrkli>J it >t nerlMdcd it It talu 

tMtOMl «lWi. (Vtj Mi .， 气 

se keyword) ihi adds the coAof 

: b««eragei v>i adds in tte kcaltity oftiw 




costl will be w( to 261^5, wfa3ecosc2wiQ be ad to 250. lUsiin^ an academic question — jt*saiealpiDdein. 


















# 


t 


First you'll build the basic system 


mdMorker. %u'n buM the fcrmforlhc 


t 




tt p*» 4 ie type*. 




Currf'i^ob axj £UHii-«H 
read-otJy Twfwbei. 

/ I Worker 
^ ShiflsLen ： int 9 


^ llie ferm!s' 1 W»^tbe next shitf 1 bunco cals ^ 










S-brmjIs^ullOvEmftyO 

EidU-r.rfort.w, 听 „t job * l «tr— & • u. W.iifhc-. 

:: —r •㈣—“ 

>■ » CAy My te do 

•f W*< CuvroiiJob 


^ St™jl*N»«(VE.rty((W.tU) .HtcU.b.e^ihc! 

*^"5 '* <ft» or»Jl»d fate 











气 * b ° IMn * Ca11 iB_A ' SS ^ g " M °' t '' 


)and HorkTheNex^tShift {) 




















Irfiefitancecross 





5. This meltnl g«slhs value olapopsrty. 

7. This melhod relums hie il you pass il". 

6. Hw constnjdorina subclass doesn't need (he sam 
_as the onslmctocinits base class. 

1. A_can override melhodsfr«n Its base class. 

2. II you want a subclass lo override a mellnd. mark the 

s melhod with Ihls keyword in tie base dass. 

3. Amelhodinadasstharsrunassoonaslt'sinslanllal«: 


6.1)iis contains base classes and subclasses. 

7. Wtiat you're doing by adding a colon lo a dass dedarati 

10.Asubdass uses this ksyaoil lo call Itn members of lh 



























ns, it uses 35% I 


t 


… J )o«in.l< »f tWI> y«, iWJd mllu • 




广 It of ttu-k-Vi, lUJd Mk< (iddiMl MikKb 

faiilt Ml 叫 I^ikt the* pubbe if anetiter ebii ncecb 

(a-oy-M Uati byoMtUis 

ther tbn’i IVoftrtiog -cfeji litatativ. _ 

























MieritancecroSS Solution 












m *fwt <wj s» «K >„* 

M> dtpmlmj «tkt joMt«y *>. 


lots of things are still the same 














Em 'iftiie v«- Jli «ti«9 -^，必 
i,a okj«t,>fc<*llu»t 

fau iiioker 

beuuieiiSbh^t^ol 

She u«»’t jw4 s«t» Sfcn^tro* referentt 

c— to a WeCtarC«llettr object- /* 

Ik tciiiiiil MoA »cUx«* «H«1 J 

ilWfaDtwrv.lti«0 tt»l t*o J 

latoCoUutor ™to-o« MloA 

«a»J *KitJt-to «»* •«»' -p 


Interfaces Id you define a bundiof methods that a class must have. ^trnalcDcftpdTVtcHi*〆) thit J 
An interface requmt dial a class has certain methods, and the way N«cti»Coll«W 

dul il docs that is by compiler throw error. Hi, ^ W 丁 

(hat implements it. Those methods can be coded directly in the class, Altf*hit<t)efei*d7VttiytO "etiwtU would ^ idenbul 
or they can bt inherited fam a base class. The interface doesn’t care t««fl {»•«,< tw« of tkt p»ai«to- If *«-fcfcd 
how the m«ho*or properties gel there, as long as they're there fe twk U,, BjbyB«C«e 0 Ab^-UxMe objttb-U 

when the code is compikd. dtfmi tkt W«, sWd -«d to kitp Kldi>j .etkodi. 















Use the interface keyword to define an interface 

: 工 . lr,ier(ate 命 es start W ， 社 I 



» hut ccrain mahods 滿 <pcdfic inin^ qpcv 
Soif^ouVcgotapiohlemlhatlooblikeilcoiidbe , 广 


…. I Tkfft'j 

» W ■/««.«« +-• 

g h<»-tk ea>i« 祕 
r . -. urn 


tet'fourtcit 

T » ■•爪 ^ 

•„b» Ok IDE to »/ bU* ? K »,-* ttl,<l 

at^e T-l-WKwe .附 








fwj cUu iltfl i»fU 
tiiti interface wli" 
Sk»v»St»)ffO ~ 




Ld GatherHectazf); 





Everything in a 
pulilic interface 

SCingPatrol pacroller) is automatically 

w 念 n, 一 p 11 严 ^ use 

Tim gives (he queen a angle method that can take a Scingfanrol, NeccarStinger, ^011 U USC it tO . 



























&et a little practice using interfaces 


Here's the Tallt 
and calls its Talt 






74, Name - 










J 1 ~he ncJifer 'piivate' i; not vMd for thi; itern | 








Chapter 7 








o 


the inMrfacc-did you gel il Hjhl? W. j. «» 叶 of miMilt 

laiJ S«t «Miw J 

tac« IClown 〆_•- - • Vi XUsuir. R»t4w, i ， Wi«s 

kT «"* fel*, b»t «k» y«* 

oid LinKir" 19,1 <iii 

f^yj^urflirartoof taler&ecs^o'^AmKmt 
,don looks life *k ^ Tj,,^ j, tfce ^ ^ 

TallGuy : icloun - - K jdd all •( tkt frafw-be 

n»lv mm*thr ri*«t nf thr rlae« h thr utimi* nvlmlinff ttir nun lii*lHit ami metlwd* 一 




1 TIk «y< tkat Y<» 


=void Honk<l i La* III j 

s ，叫 — r— 

lode all Ca.pil< K lo 
tiierc witii ilie ttglti : 


sjy< tkjt w. ^ J Mbte 

"rtkod atlu Ho*,Wit (Wt ay 

- *<tho(l nccdi io da H dn do 
知 "5 H all-M maHcr **it it doei, tile 

: >41 Cnfik sUjaiKuM «tw il 
t nitttfct rtjht lijubre. 





You can't instantiate an interface, 
but you can reference an interface 
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Interfaces can inherit from other interfaces 







Any class that i 
from Worker« 

When a class implonems an interim il has to include 
method in that mtcifacc. And if that interface inherits I 



Mrfkods of ihe 










































When downeasting falls, as returns mill 


Uh-oh, that ii HOT » Dm okjat So >ili» 

/don’t it wtK "»i w , tKe (oodWAi-iker 

〕 txu >r xt t> »n. m •*» y°* ‘ 

Qg«n; t^eawll referolu, {Ui hapr«»vi— 





















Bui mtMik that il 






An interface is Uke 
a ckecklist that tke 
compiler runs tkrougk 
to make sure your 
class implemented a 
certain set o{ metkods. 
































Access modifiers change visibility 





!^di^.A Tkt 'ttb' kn-wd Jl» £k*flo »*jl -»UMt 

y»V«refers VltM|.bC#, -U.* 

»l tM tnrfi «t»tt it ikt tliii b. 

wh^letfer I'm •(»■■««»( if that 

maUlwsa yarf*ete»- «- l«M* «ri«W«‘" 


void ScaraLittleChildren(); 


k!« "IWi", ⑽知 f*r^Litr 
J ~1 tatki^ fKW I>JW U. - 
»a»«‘ (uiwyTkinj|H»«e rel 


Motile rar»-«^, while thb. 
f«~(/TW)W»>t ii tkt k«ki-» fen 





protected string f 

gat { return "Honk honk! I have " 


Wk« <« ■to* »itt » pftfty, A 

telli C# b «o»t< jet 






tXU So nh 

SOrySury 


TV fvottriol Icty^d 

I _ I I tdl* C# to ojtic MMtiWj 

MessageBox. Shoo (''You can't have my 〃 «**«•«(i aitl» 

+ base.funnyThingZHave); J, 

io *7 aW»sa( Fim^Vny. 




WUettk 

wyF^y 

fMaiti 
IH»« fold- 


<f£^Sur^SurYte^M^Fwwy, JT^Kend^lusi 

titaMo ISur^ClevtM- But jtl tWe of ikose lines Could 
be tolUfied inioa ingle line. Can ywt figure kow? 


It* »f Wh iUm». «> ttt >W»M-b 

iniide «*Jy have Httab>^* Tvblid »e»Vc« 
oCwy SW|Su>1 objetlt 















Some classes should never be instantiated 














An abstract class is like a cross 
between a class and an interface 



O But 
Tbel 






ii UKtrtbt h 

〆• - 

X 〆《!>«- 

concrete Mr 




Tlii* evrw is licuwc you have 

«J<lTV e£ «^|„WtWy„ 

i«t to it «o.l4,'t Irf w, 
inia-Cau. 














classes should never 



































Abstract Class: 










(m^rpen your pencil 




























Polymorphism means that one object 
can take many different forms 


□ 







You're using 
polymorpnism 
when you take an 
instance of one 
class and use it 
in a statement 
or a metkoJ tkat 
expects a different 
type, like a 
parent class or an 
interface tkat tke 
class implements. 






TV MfcUi-Tk *.* 0 
〆 IMotom flri-eto- It 
’ —i If,"* 






















310 Chapter 7 








312 Chapter 7 
































thedmc?, "underfcbed",etc.). 扣 

^ ” ^ r ^ m 丨 d °° ， ^ 




ialwKawa W>^?'* 6e * 







































We're still not done-Hf die page! 




















OOPcPoSS 















Pml puzzje §®Iution fr_ page, 






He«. Om ttt Acb eliu ulb the Cn^tnlU 

"■r ™ 1 W.R f «ki "Acts" 

"VHjt £~*wb«-, .kitkjrf. Awd 一 ft, fj« 
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OOPcroSS Solution 








8 enums and collections 



命 

Storing lots of data + 








Strings doMt always work for 
storing categories of data 











Emuws let you work with a set 
of valid values 


^tk a to—», 
二 


num Job { 

NectarCollector , 
StingPatrol, « — 
HiveMaintenance , 
BabyBeeTutoring , 

EggCar 吻 . - 

_ ^>HoneyManufacturing, 



TV <tM Mdetke bralkebii 

Ulled ll»t and 

whole tKinj toytVto- a ullcd a" 

ull the- 









Emuws let you represent numbers with names 




TVie 


<num TrickScore 

- 7, 

jBeg = 25, - - 

\ RollOvar =■ 50, 

/ Fetch - 10, 
ComeHere - 5, 

Speak i 30, 




S®«< cmibis uk » 

Wee byte «■ IcM-like ~the one 


Tkt (i«t) M* Mil ttt 

.huOKr it rtfroefe S. 1W< TrttkS£«.Ptl£k kJ> > 

/ »t 10, (mt)W£liSe»i.Fettl. t>~ * »W tht 


int value = /(int)^rickScore.Fateh * 3; 
MessageBox.Showtvalua.ToString()); 

TrickScore score = (TrickScore) value; (: - 

MessageBox.Show(score.ToString()); 


Swte Fetch hat a 
10. tkii 


yi. M. M*l» 1,4 

a TriiVS£o«' 
lyi HciO,>Urt 
to TniVStorefeti 


: long Wb b w 

j*® TrteKto, 


















We could use an array to create a deck of cards... 


ut with a lull deck of 52caids. 




public void Frintcards()( 

for (int i = 0; i < cards.Length; i++) 
console.HriteLine(cacds[i].Name ())； 


...but what if you wanted to do wore? 




r ^^ 二 s \ 、 














lists wake it easy to store collections of … any thing 




beeabiciiun 
»alt« the kook a 


本 __<oa> >*»y~ 

^ eroled tKe li*t» 你社 11 
Idi only holdl referee* 


jfolymorpAle with wlulever t)^ ^ *" ' ' ' ' ^ - ， （ .-■ ， 8 ^ 



a^^eUuci. 


讲 add » 

MM ~rtho<l Itll ilu «fi 

vttizjt ititlf. 




Lists are wore flexible than arrays 




401014 

(gQ 


O Find out if it has something in particular in ft. Bm maide hieM^TU ^ 

bool Isin - myCarton.Contains(x>; K 






S %： 


hen *« r«-wedy,left 

« Ult <• it ihr^.M tmb^i 
yrfcjje-eJIertol 




























12,1 

—-tt«*« 

一 ^ •edarti 


(j>i^fc»« mII new- w, b«uw< CtmtiMO «iJI re4w> falit. m 
only added tiwdSkoe inio titc tletrei list (ifiliShoe. 
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Collection initializers work just like object initializers 




Cede a Cew 

P*y* Crtatei a 咖 

Li>t<SW> Ml (i|k „|{l, 


List<Shoe> 






Style = Style. 
Style = Style. 
Style - Style. 
Style = Style. 
Style - Style. 
Style = Style. 


: ers. Color = "Black")); 
.Clogs, Color = ''Brown" }); 
.Hingtips, Color = "Black")); 
irs, Color = "White" )) : 
irs, Color = "Bed")); 

: ers. Color = ''Green")); 



compact \>y letting you comliine creating a list 
witk adding an initial set o{ items. 












Lists are easy, but SORTING can be tricky 




You could sort a list of ducks by size.. 




•~or by kind. - by Ud 4/k. - 、 













Use ICowparer to tell your List howto sort 




命 

Your List will 
sort Jiiferently 
depending on kow 
you implement 
IComparer<T>. 


: 

ir<Duck> 

»lll jUayt 

tkt a», tjif, i, art. 

Any BW-bo* 

*ieet«*ovM 

•bjttt y. « tf Itsi 1' 



M 4 tiib FWtDwCki h> 

yaw PVoy»i» claw h» yevr frojeei 
Myo«UK fmtthe ducb i« a hit. 

Uptlrte yorf MainO »etW to Mil 
it be^eMl afle** >w* wttKe 

bsl so you Un kc titc nsMa! 


Create an instance of your comparer object 

^ompareKT'jou 咖 dtocrcattancw «*«-,«*<-™ r i ~^ 

nents it. Thai olgect exists lor one rcaion— wl.il b«W Jo. fa7l» «« 

ml how to sort the anau But like any other itf If don you yt w* 

aeumuseit. / eutrw* 








t() a refe*wtt to 
rJwBySiMAjtrti.il> 

n 


Multiple ICowparer lnipIciMeiitatloM, multiple ways 
to sort your objects 






丨 KinaThensiI6 ^ 

hxfor sortng your dodo is | >=ani a little I r^^ U Ti»npari ng ■ 

the lingo.sorted. 

U~rm <wki lls Co~fj«()»rtW 

TW o»»t<l| ! tk, objtrf diich 

_ 加 c^. 

一 …, ， 

“ 〜 U. Ki 

> y.size) 卜 Tlwi if itaie-^ni tMttii tHe S«H0y 

I.' V f«U-lf *«tt. S«TWS«), 

.size < y.siiel ^ ttio, ii fi«l Serb ike iulka by ■«<, 

~ lf *"<• t^>e" »*tKiB each iim it'll wt 

Kind > y KLnd> 'N ^ k<>^ 

t (K.Kind < y.Klnd) / lulad »(jul kW^ 0 l( iht (ao 
tuc " _lj > iUla « ttt a»e to, -Hit tof«r 

\ tKert- kind* Ml only ret*M£) 

tum 0i _) if «><*•» d-ttOTWfc'tfctaw 

> y.Klnd) 

;; na e y K1M( \ 

\ If SwtBy i»’t *et to a«TV«^<»A -^ 

Slse > y.sliel > tkwlktd^fjTO-WiorbVy* 11 " ' 

turn 1,- \ IcU «( drfk. If tfct t« *^k> « 

S l? e < v ' si2e> \a« kW «>» * tin* >i» 

==;:r 
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Update your foreach loops to let your 
Pucks and Cards print themselves 






o»»' s 

TSSfcl»jf) 






neC'End of ducks ! w ); 


- 4»»» obieei, wll 

"MlHlat^cf.T^WjO 


Add a ToStringO method to your Card object, too 


'/oJrt still jltotaed -(o Ull 
1oSWg() like this, Ut now 
w> knm ii'l not KettsMry m 
(U>U>t,bM 
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You can build your owh overloaded methods ^ 




ford^Values uul Suics cnimT ^ io W-u, 电 

Add some new overloaded methods to the card class. rj»op»te (l** oWFj">«f»ce 

Eecurn ecue ； * Overloaded octhodi do»/t luve 

I else I <» tx il’> j«od to jrf 

return false; » \iktit frubtt sUii£ 


yS »’《 ie» owrloadi") ak«^Y Rif 
bMk-b>tiie 

party fl»^j Ch*?*®' 

pay* aditia^ 

overloaded Calt*J*t<Co®WJ "«tw \ 
ih« PmMvfViy tlau- 




n^£Tl!X !««• TW'i b«»J« 

^_ A 1 eu^eBoKSko« 0 仏 ” string ~>taboolor object. 

































The Pictionary Functionality Rundown 

» Add an item. 

» Look up a value using its key. 




• Get a list of keys. 

• Count the pairs in the dictionary. itr-j \icf, Ccf> > £o»«b» 




Your key and value can be different types 


li'i Co—«m to Me i Du k^d clat^tl 

m—berifo flbjefiU 







Puild a program that uses a Pictionary 





Start with the spec . , . . ， ^ 












bytakmg'a^df ■' '' ， ^ 由押 “g° 








know wliat 
you’re kuilaing 
lielo« you start, 








you know wken 
you’re done? 
Tliat's wliy most 
professional 
software 
projects 
start witk a 
specification 
tkat tells you 
vkat you're 
going to Luild. 





















Now Contes the HARD port: Build the Player class 














TKit PmIcO "e added (eUte Drtle tUuwll Ce»e 

m kdndy. li Mi 4<*c froyrim look «i one o( the C»it •" 

dta by )iviM)iis Wc« m»1w, wMtt DealO *t 
docm'i <rt^t the l»r^ 





Vio'll Ka« io build TWO overloaded vcnioot of the 
MFWAOJO -rikotl. Tke tint CM n ued by (Ki 

fc*»ds and » tard ie adc (01-. The second 
CM U ucd Oo {he ptoy ' * • - 


*< pbyw jis t» 4t M. 
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And yet MORE collection types... 


一 ― 

(_ A 1«e«« fi«t-l» (irsl-mt, «*itk 
«J~ tint tk< fi«t okjttt tkjt 
?«. H ； i.t> tt< *„< b ttt f«t 

fdl «t of it to w«. 


T>« stack is l>*e 

joe >t» k « «« w "* 


ftenerle collections are an Important part of 
the .NET Framework 


A queue is like a 

















A stack is UFO—last In, First Out 



like £re»ii>^ ov^ 


































Collectioncross Solution 





G#Lab 

The Quest 















The Quest 





















The inventory contains FieturePox eontrols. too 

I /i. i/| 


Uie ti.! S« r™^," 
Mkc<2d<<M UMa Hdo«»t 
Jwe *• fb« tke—-lk« 

bn. -ill ~o« tke~ »~»d. M« «« 

I UUc bbck »«w tist 1W «f -*c- 

ckk o> ik< PiebmBo * 少 

- Mtttowtofttei-JSMf™-* 1 * 

Head Rnt L*> »*»te. 

owljf Mtk ottw k tt« ©ft „ 

to—Jxb ii» 

I "«d f 欢 •*«« 

50 PieK«BoM> 
the inwltfry. 

» *«Jd ttn BordtrSiylc ^ 


! flayet* e^ip «*e of tke ^mpom, 
Ao«ld*rtt>i« BorderSiyk of 
pern itm b) FnedSi— and itic 
*< Bw-derSiyfc t, Ncne. 




2 . C«VuMS, °C ) '<•*» 一 " [l*lHI^(*i - 

ttlll (of 'lovr Wt 丨沪 MIHIFOW 


職 4 
























building the frame class 


- VWlI need »td Pemt from 

using System.Drawing; Dr4«ni), w lx wre {0 add titii 

ISSi 二 = :: 

y - TV jj«t kap a p*at« Pbp-otjat Tkt 

^ will only intcriei iktl 

private Player player; "ethod* » q*i>c, rathtr (hjn dwettly. 




>undaries) { ^i-< start* evi taitit i bau^ma box 

idaries; ^ - - d ' m 9 e **- Playe* 

Lis, *jtel » ik< du^to. 

.:一 $ 以 = 

J ■*<1 — iWttkm 









: tom); MtackOis al«mt like *)o«a 

__> r<JW-*tt«K»«Hk C ckm.,11 

&tiUd»>i^uW) 

tht NmU^K) «IW, -Wck wlli«lH» 

_ <UW« ■*«*■>?•*« o®* 1 ® 一 


TWbj^ti » natii br\ek toyia 
tKjt tcfvexxb tix dw«9eo» a«« 
_ We —Added ikeU%t(vr 
Uvd I. K’s yew job add 


Finish the rest of the levels 

brcLdovni for cadi lent S " So if fet V)W a 

3 私 owl Bow jj 


























The Player class keeps track of the player S? 

^<y to boiMbhei of ike 

Here's a suit on the Player daas. Stan with this code fUy*^ Mk the Ca>b*iiO "etliod 

in the IDE, and then get ready to add to it. ®f tttf bot«d»ie* Reebn^le b> » 4 ke a»< 

ikey don’i ixoe of bewtds 

class Player : Mover ( , 

private Weapon aquippedllag>on; W d*«t Koa 


丁 he flayer'i £oncin>eier itii 
it» fc 10 tkt„ 

Mfc tk< blx Cite teiWW. 


WW an enemy kiti ilie pbyer, 
吒 Ufttii raxde. 4»omie( 

.df**5<" fl»d Mhen i fstim 

playir'i hoHk, it 

•urtutt it by a rjncU* 


, ^ ~~~ - TV B^ivO *ctiiod iclk iKe player t* \ 

p (string weaponName) _ 树 J ^ TV \ 

n weapon m inventory) ( 士一 mI u •rfw «*„ « » (枷 

二 - : =『=■> 丄 t »7 i£~ ■« tlichd. 

ob.attrft" 1 * 1 * W ' rt.ll Cauldcnd Mir»> W tt« }»« 

J Tint way tt< mventol^ UnbeA 








Write the MoveO method for the Player 






=d,^ 

*w got to liJJ m the rest of lhi» method. Check and sec if the 


Add an Attack!) method, too ^ •:; 

Next up b die Attack {) method. This is c^Bcd u4ieD one of the •竹 ed a»d call 如 








Pats, ghosts, and ghouls inherit from the Enemy class 
















The Quest 


Write the different Enemy subclasses 




won't need e«n 
tKeie; tKe bM £Uu handler eve 


fines & ‘ titc base tUa eoulntbir， 




upto^hhpotaB^^m^t 1 ^** ^ ^ attaCb ** P，al，Cr ^ ihoild b< wMt 
««wyt#w. 










Weapon inherits from Movec 二， 

each weapon inherits from Weapon - 




A filMUf «of» 

^ - be delayed an'p-ort- tW 

■rn pickedUp; 1 ) ^ 

urn location! ) | ^ 4 

cation) { _*> t*»e ga»e dm^. 

e<~b»tU nbtt<u«»«| lout* 

*«ldi, ixl irfs rMcdUrb bhc (beuuc 
it b«t» picked Vf yet). 

— 一 ㈣ 二；一 

mjkK) ~tM arto~«> 

■' 1 ‘- k„tfcjt««t<*'»W J£fa . 

ion direction, inc radius, 
ra 9«. Random random) { pHe™ ot attj* » 
< radius; distance*tl ( ^ UUkO*!!^ 1 

Enemies) { diHWtiy 















































The form's UpdateCharactersO method 
moves the PicturePoxes into position 




TV wiatle 

„ Mdiike bst’i "»H<- Sj 

^oes (or and 




•He t«a« w«- *<* 
sString {) ; Tki* wiM »Nee( ihe 
•iliM% of tk, (Moy 

-- PKWtBox CcnireU m 


1 似 1 lUtmab Mcc ttii 







The Quest 








9 - true; *> «»-*«<' 

為作 liMb».ExitO iixdiiWy，ita the proyS"*- 
le ■ |Vi fart of S'pte*Wi«dowtn>»»** » yow'll n«d 
X s —. tiic w*»5 if 产 《«a«l 

- -■ Icvd. ttwn tlx pUyp-* dtftiitd iken 

all b>c {o 30 to the nent level， 









The fun’s just beginning! 


in 3R)u figure out hew to change the enemlee' UoveO methods ao that they're harder to defeat? 


Add more levels 

The game doesn't have 10 end after seven levels. See If you 咖 add more—can you figure out how 
lo maJce the game go on lndeflnllely?Iflhe plsjfer docs win, make a cool ending anlmaUon with 
dancing ghosis and bats! And the game ends preuy abruptly If ihe player dies. Can you ihlnk of a 

Add different kinds of enemies 

You don't need Co limit the dangers to ghouls, ghosts, and bats. See If you can add more enemies to 
the game. 


The player will definitely need more help defeating apy new enemies you've added. Think of new 
ways thax the weapons can allaok, or different ihlnge that potions can do. T&ke advantage of the 
fact that Weapon 1 b a suhdass of Mover-make magic weaponB the pl^er has to chase around! 

Add more graphics 

You can go to nwJieadfirstlabs.com/books/hfcsharp/ * : .：：il more graphics tiles for additional 
enemies, weapons, and other images to help epaik youp imagination. 


lis from a turn-baaed game Into an action game? 


Tliis is your ckance to skov oli! Did you come up vitli a cool new 
version tke game? Join tke Head First C# forum and claim your 
dragging rigltts： www.lieaJfirstlaLs.com/Looks/ltfcsltarp/ 







reading and writing files 


命 




















A FileStreaw reads and writes bytes to a file 









The Swindler launches another diabolical plan 


y~>--~t feidw, 

)»w as »ijw ~t ««■ 


TVisliM truloth. StwWnto- Aj 




























Reading and writing using two objects 

ScreamReader works iuatWcTst^eiir.'/.'t iter. cxcfDI mstcad characters from streams. It*s no( a stream 




itself. When you pass a filename (nlo r 
constructor, it creates a stream for you. 

paw the file yw* 


new StreanHriter(@ w c:NemailToCaptainAmazing.txt H ); 

Sb««Wrtiw fe mitjfife J 

that wit get exiled ie Cip^in A-jun) 

iter.HriteLine(''To: CaptainAiaazing@objectville.net"); 
iter.HriteLine(''From: Coramiasioner@objectiville.net M ); 
iter .HriteLine (''Subject : Can you save the day... again? H ); 


_ • —fofbf WMeLmeO , 



































420 Chapter 9 
























































(m^rpen your pencil 










disposable makes sure your objects are disposed of properly 


t thii^diat il Deedi (o^o in onler (o sfaiu down, usiujly oLjCCt ill d Using 

he ~Go To De&ution'' feature m (he IDE (o show yw the ^ Object's DlSpOScO 
anywhere inside a clads. Then right>dkk it aiyl ‘*Go *4o^To mCtllOcl IS Cdllcci 
ndlhisbwlulyou'liee: liUr or. autOmatjcaltv. 













Avoid file system errors with using statements 

ccausc nme of the molt common bugs that 




"一 — 


J~M*o.aH,tlcof £o , 
*tK'" <wl)f bvacei. 





cati help f rlaii out by building a program 
manage his excuses 






























Writing files usually involves 
waking a lot of decisions 












Use a switch statement to 
choose the right option 







compares QjJE 
variaLle against 

MULTIPLE 

possiUe values. 




Use a switch statement to let your deck of 

cards read frow a file or write itself out to one TV switck 




statement lets 
you test one 






Add a" overloaded PeckO constructor that 
reads a deck of cards in from a file 





押 — - wcTW.alx 

£_.Pjo« 0 - ab~tH» Oafto-lt- 

thiUill tcwttte sli^s '%»<•«" b.ttee»--aU 
cs. Bwi scrialitriion still «akes a lot 

"at AorOy-... 


v . Vn'll {i~l *~t tk»l *< 
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Serialization lets you read or 
write a whole object all at once 

You'll need a SinaryForwatter object 


It’s cjuick to copy 
an ofcject out to 
a file or reaJ it 
in from one. You 
can serialize or 


Now Just create a stream and read or write your objects 


using (Stream output = 




craia t mi fife, y6, £*, 

*■ e«isfcM om uin) File. 
OftMtHtO. 


i. Create(filenameString)) 
put, objectToSerialize ); 

The ScrdiuO 
V »"lo 


vi WVnywxe DewatwO t>«aJ »■ 

( object k«k fro- a dw't forjet 

^ to usfctiie vaW to tKe 

k/ft o( ebjeet f^'n itacfcj 
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leti serialize and deserialize a deck of cards 

ik.C# makes 


o 


1 write it out to a file. Cfi 


丨。 tk r 










^ ym> seri jlizc {Jte 










—仙 t«atcs»» tm^bl 

taw 1 * to *>'"4 
the Cawl *™~ tke 

UsltUftw. 




ilKCooolt. 








tKO t»« » 祕 ° k j ett_1 ™ 1 
its S«riali «0 »etWt 

Tl>e Bin#-yF<^i*aiWs 
IWaliwO -rfiiod «W 
*» Objat *Aiel> ii just 
je««l tyre tint «wy C# 
pbjett i»knHs 4 to»-*iIm1i U 
« Mti fc e»t it fe j 






oitifui of DesevialiKO 

»D«k. That** b«edkie 
rt{urnt an 

•(•'it ifl»e of object ^ 




object b%t docin'i n 

know whai iyfe of ol 

|^">丨 I MUjMyousttl* 

•• «bje«ta y«w v e jd off {he 

,read" I.- 1 to 

of objects yew ur 






















.NET uses Unicode to store characters and text 




eurekaByces) ^ The R<adM&yW) re{vrM i 

V -Uantwarray ®f byteittatall of 4 
bylti iut (™» tte 




chapter. Il says ''Eureka?" 11 * 




consaU.HEiCer(0:x2) ", bl.- !^*™ fl ^ *° re f« K » t ~~bm 

^ *« bfcf I*, 10 40 « c^ual 4o I07> 

Make fhe third button write out Hebrew letters 

the Xharactcn to copy" box. Hicndodie same for the rest of (he Idlers in “Shalom”: Lamed (U+05DC), 
Vav IU405D5), and Fma] Mem (U+05DD). Now add the code for (he thiid button's c\ml handJccIt'D 









Use a PiMaryWriter to write binary data 


Sb'MJftrto •如 Modeiww 
,data; li jwi src£4liui t» tmt 
/ text ch£o^k^ 








rr/i **. *•««Fi 






fitit VVriicO siaic^eni encodes on« 

vali^ into byieii and tfc<" «"d* ikw 
> byiei ia the FilcStre*- ebjec^ 一 Fit 


ikt Mtt to 
^ ^ (he tile. 


- tf^rpen your pencil 


Console.Hrite(''( 0 :x 2 ) ", b); start i^tK a mwbcr to 

IC，brMS ' aatawrUten . Lengthl , tin iln»} a~< tlwKwIt >ili 














i- tl.e- Ml* W< "f 8 ^ M£k j/ Solut 

84 y e« 02 . Ot 45 td it y Z£«l^ 00 7 ^-£t d« ft . Z 0 bytes 
L in-tValue ' u ~stm»5Wifce ，k ByteA^y^ 1 1 ^ £harl/ali«e 

TV f(«t byte in tte *t«rt is tfcat'* |( w> wse tilt Window* 广 4har Wds » Uitici 

Ikt lo«Uiottl>t 'fi.Umtac >— ultdjWto £«■««+ ^ tklWtcr, Ml '£ 

CKjrtCtw Mar to look «r ^ l>yl« (™~lx«-b> iiiusM byic-H 

tkVriAcn in *HelI®r-it tt»rb wtK un ice thcK i»t tV enCotled it U*00 

Utoo^ Mimbnti. U*00il. lyteA^ay. 

Use KinaryReader to read the data back in 

those time a vajid int—1,140,185,334. So >«u'U need to flo^rtd t» Jt) 

二 : r _' 十 ：^：3 SS ? 

eh« clurReaa - reader.RMdch.ro.- J ho. ^.y ^ b rwj 
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You can read and write serialized files manually, too 













Tke^MO (ileiart 

aifttwl kyl< trxtp. lotkeyu- 

W t^fti Vyleky byt< S-« 

七 he lane tlaa wW leriaMd to -b«<* 
different (<l»i the/ll 
iden^ieal..bJ: Ict'i s«jwt HOW 
idotiUl tkeyaw 


a Tti'n loef eMmiMi the fintlyte (ra> each 
、 the files JnJ eo»fjrei 0«i» second byt* 
\ itw tl»e tt»»4 tit' W*k« it a differenu, >i 
"'k* A line is ihe eonsole. 










Wre not done jfet-fflfdie page! 






Find where the files differ, and use 
that information to alter them 

Cacd&sdiATsmce tL ody diffcrcje between the tm> dyccu You can a,so y»» 

uvre (heir u i r. and1 u e fields, (hen thal should be the only objects to XML. Flip to 


n, tk»lo« kylt. a~i 

Main- (Ro-«»lxr, 'fMrom tile ■"•JW 

An theiwlill drfftrwt l«utk»+> 


No» tkal y» b«« byte 
ton^m suit and value, you 
«»tktojeji^Hkose byte 
in fee »rriy before it yis 



























Use file streams to build a hex dumper 


Howto wake a hex dump 



W:1I idd tte eKKIincby u«4 

tte offset of tlie (ini byi« in line- 




Working with hex 




ed jwt like C«m«l 

d» t need io I 







StreamReader and StreawWriter will do just fine (for mow) 




«««»(.) . 









It try-UrAth ii noi 
will t« fe I. &» otktv 

\ ★ a*^i**e"t was fiuti » 


T^ii »e(^od 
f«iyai. If vo. ?»■*»■ i"*-* 
Wl reWn wi e»w code ('■AW* 
a wcful '«*» co—a^d 
inift tot£k fw 


and rtiuni 

^^ 如’+ "«d a e«it e«^ 

;0])) Stre**Re*dp- because 
readina byici 

divceily A'om (he the S^TC^m ReidO nteiho<l 

t» *-«tl byte* dircetiy ‘t* 
UWe*-. Nobu kow ti»ii 
ti*« tt« W((er ii » byie 
reading bytes, not ekdrKim 
A-o*- i t«*t file. 





















































10 exception kndling 

Putting out fires gets old 



Programme 


aren't meant to be firefighters. 

liddle of the night 


bug … bul wilh exception handling, you can. 




















































code liekaves in ways 
you didn’t expect. 













Brian's code did something unexpected 















All exception objects inherit from Exception 



nlUl •xW 'f T ^-^' 




The debugger helps you track down and 
prevent exceptions in your code 

° v,r •ten 





















Toggle hexadecimal mode oti and off 




















































Uh oh—the code's still got problems... 


^d^dd'lw'uic iunl^KnC^4/2007 l2M:lSPhi 






















What happens when a method you want to call is risky? 







































If you have code that ALWAYS 
should run, use a finally block 



|(UvC t-UMX £«« 
lse( > , £raW.S.tfctU 


, th»t «*• **» t*cu« 

uUk Wotk £rejl« a "W £ 




















-rJow^debug 





































fUne>*ber, you Aould »*sid 
all e»teyti»**» wd«. B*t y<~ 
ikoMlbo «««1 otko- «»»)> 
to -jk« r«2]es -*ore 
win) Mvsuiti variable "*»«*• 


^ yi, *t»ly k~~ Wr* »I-»P f* 

WkoJ s~i if f 啊 * 

咖 it» tkw*. IOE»«fW 













Use wore than one catch block to 
handle multiple types of exceptions 


ilu ull (M 

:: . : 1：|T 






,HiveLog log) { 


} If yow won't we the ExMpiiM ebje 
tint's no need de ' 





TVU*uUkW^ ^ 

TVrfi tkt ta>e «b» f<«- arfWt fJt 

itW 叫 ReM^F»»«»«fW 




二 + "Message: " + ex.Message + w \r\n" 

+ "Stack trace : " + ex.StackTcace + ''\r\n" 

«E«arb«». + « Data: » + ex.Data + '•\r\n-); 

（醒離辞 

worker.FinishedJob () ，- drtj tiut'j Joociittii »itt tk. 



Owe class throws an exception , 卜 d; 

another class catches the exception ~ rfWh,tktaw£ltt 


Instead of this.. 


Tlii* BetProfile Eject's e<msir«e(e 
tkt U a p>ofilt Mi fil 

广 off 巧 FjtOfnfl. |f W.a I 


'•*5 F}t0pt»0. If W> j pok 
Aij tin fik, ilw rr.gri. Iw.b> 

























IDiipMbk iii raStf effccbw 
_ a<»J to—» »urW 

~ ^ P*«Wf« Alike ㈣ you 哄 

*^■*9 rUte^etifa *»y ii« e yoMre 


Exception avoidance: implement 
IPispowble =do ,。 

^ I ?™ 1 801 > ° m ' y<» u> 0>ly xc a > ■•»")' 

娜 able imer&cc. Inclement / if * 

,code in the Disposed rfk«™Ut, y<«- »»t to^,K. 




~-V 




IDuposable if you ««^io 
w« fow objectwtiima w«3 





^TVNttUr *j«t»» «« h 
«Wk “n £>« 

oftktolw**'* 办 
tl« Bee oljtti uo ft, n a ^ 

严 咏 》■ WlMBy jt 知 4 















The worst catch block EVER: catch-all plus comments 







is mtoiWwi'-H tre«e a 

'J Mto W«k. So 
*11 jiW.] cmn? 


You should handle your exceptions, not bury them 


V Tfcl ；P~S«~*f«w 5 hUiatk c 

Jx-fWMltl.bktk.Wk.ia 

kt*btk« «!«,(； 
tadfet-alk*-. -itfc 


Modbc/T^t^nr 1 ' 




her, »fct« f^rlodci 

»n eottytiwi tte e** 
ownct the tall Auk- Ue—. j 

warW W*l« — J twfetlj 





Temporary solutions are OK (temporarily) 




:.,x ...U^ i« »tal life, 










A few simple ideas for exception handling 

} . 

w PstcjN i<w cow to MaN»w PaiLvues gKACEFOLlY- 




s USEFUL ewt« hi 


f Throw wjL-f-jN .MET evcepfions w 
cvsfoM evccptjoNS if ian ni 


ThIn^ atcM ctxc ?n few Hi euoc^ toat KA)IV qet 
Sikwt-eJROJito. 


rf? ...and most of all... 

,AvoTBUNNecessany f]u sysfgM ewc«s ALWAYS USE 
: A (!gC@ PLOCK AMY HME YOU tSE A ST1?EAM/ 


















































ExceptioncroSS 






















ExceptioncroSS Solution 





Priaw finally gets 
his vacatio'n... 











Ever wish your objects could think for themselves? 





Put how does an object KNOW to i 


,o^l^ 


You want an 
object to worty 
aLout itself, not 
otker olijects. 
You're separating 



Whew an EVENT occurs...objects listen 


bnen for’a baD-beiiigJiit ev^^as weDaxa Catcher, ThirdBaseman, an 


event, noun. 

a thing that happens, 




M) I \ ' 

towxlionwbi- TVeptlk^fT, tkjtfe ,. e 


One object raises its event, others listen for it... 










Then, the other objects handle the event 









Connecting the dots 






declaratioii: Tlx b4 mII kic ikeic 丨 

to ihc 

: «eni kandlcn aW«i 


.UnPlay 






the Ml's bee* kii 


Next we'll need to define the event in the class that'll raise it 




Embirc MMlIy fJ)k- TK> 
Crtni b defined in tlx Ball 
tbsi.V.twll-J.tPife'W. 
Mi^e, eti-, t>b«»Ueb* 
»««rei>ee it vt*tovld «ak< 
it private >( yow «Jy '■•anted 
otto- of •»( 

Class io tobl£nb« it 


«"t k«y«»d UMt 

Tkjt 1 十 rtxrtdc* kc/^ri-^, d^Md 

NET. IV ratn ya. M«| K b io icll 
olalriUj fe tt« ㈤ .hat tixir 

一 T—. 

[«««»••« E*t»Ub«ll«v, yn'n (dh) otkw Mtlmli ttH 

«»e»t KCI> fetaktl«, »> ob^i 

w ' , . a «Wa "J-M t ‘ 《^必 is 

«foo« to a» objttl 








void ball BalllnPlay(object s< 

- - - 一 

Tliirc'i C# nJe Uutayivo* twt hWIcn 

need t» be a there * a f 

mUy ibxUrd tw-PWtioKtt* M« o( 
tlx *j«t «ftvCTM, fclUtd ky ar. ^AtnUK, 

(Jlowl by ti>c MMof tk« «««■ 


Tin BalllnPlaYcveit. . 
typt ai EventHandlev, which nMM tKat it needi 
t>tal«b~ objMl ulled sodcr 

ulled e-M km» rcim, 


?5S(T'" 1 


«iis ^alllnPUy e«"i 

•Ml_", M»«a by tt< M- 
[—■aWBanw*!*/. 


b^ll_BallInPlay method AMmp^ASBaai^y to.the^it if *.^ al » 










y^WkOMsk^iktno^ 
«P b> tfct Bll||.Pby 
•( >*»tw tkt ball 

wev»Ce i« peiniinj 


Th* +— cfwator iells 
C 养 to ftiWv'b* «n 

cv«ni handler fo 4n 


TVis ^ari *f«*f*«* 
event Vtandler »etW tfl 
uJ»Cribe to the eve»>t 

Thc evot Wlo- »etW> 

(i(i fjra-rim »~1 rtb^ .aW ki>» 

-iltk « def «a by E-p»«ta~«t<- 

or ike froy*^ W 七 e«"—<_ 


Ttan die page, tlere's a little more.... 





Use a standard name when you add a method to raise an event 




























The V)i creates event handlers for you automatically 










♦ 


% 
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TV IDE alrfp filb ■» ««> 

» a fbakojdff » 

it »» tht tale *11 ttro» »■ wUftiw 
Mne^kin) ii filled i" 

™ Si«t tMmihrf i> l aitllu «t 
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The forms you've been building 






































Connecting event senders with event receivers 





"My people will get in touch with your people.* 




authorized to represent 
others. The president sent 
a delegate to the summit. 



A delegate STANPS IN for an actual method 

O cofth^ - 一 . thalwhc If 油 

Snido^TthisisSlf^ullsei^lryil^o^sd^fe 

iii •證 

y Do tiiis 

A delegate adds a new type to your project ^ _- 

Ne^addamethadcalled HiTherel) lojmir Programchn; « *Tk»^>rt !*e 

private static acring HiThereflnt ^ iiyatxK 1^, you ea»»i« a t\»a or inicr(u< ** a 

[ RcbmAStrn). Jyj, ^ arfiM w^bln 

U j <Mbl< dxnc typt U 

EinaU^fiDintheMainO method: C»«j4.MT»Striw H'ijktlikej nttnuc 

»t.tlc .old "•IM.trin,,! a Cga ] 〆 *j«t- tt< 4 〆《 




that deieribei k private I 


fly , 4^S«retJ"y«dlei't di 

广 fomti«5-lo >«• iWrti 


-etlo^redient 

w 

■<dia>t ddeyte Wot’i 
r MJrti -etW 
































puzzje 

% 




























Hauy 'Tlallbol" Hoi%]dns is a Tre; 































a ㈣ 耐咖阳加 ㈣ 顧 

A . anoQiar object a releiance uoneolilsnielhcds. 

t\. No.itisnlAcallbackisa patlem-il's just a novel way of 

using Ihe nisling l»P»s. »sy«oris. and tools IhalC* comes »iUi. Go 时軸的 dllla[nlC8 eelasn mraal «Ms aid callbadisis 

back and lake anoM look al M callback coM y« jasl ^ b> |„ a class B pobteh b >M «.kl lhal ions 

lli8tiatanilball.Di(l)i»js«anvne«k9)»iinIsinal»e>iaien1iised spedlic Ihing has hawened. AcallbKk. on Ihe oner hand, is nerar 
belwp Noptf Butil does use a deisgals, which is a .NET lype. puUsAeii H's private, and Ihe metlnd that's doing llw cakng keeps 

R tuns out tat Him are a lol of patterns lhal you can uu. In fact 
there's awlnleareaolptogrammingcalled design pattuns. AhMol 
problems ffiatyni'llnmlnlohavebeflnsalvei] belare, and Itie ones 


说咐 （•产咖 抑科 W roll, f j-itur t. 

•wwkeadfintWniWkooloAtdf/ y«. Om okject r»tfako 

other objeeU tobrfHke ht ii 
































12 reView and preVieW 





























building the beehive simulator 
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Write code for the Go() method ^ 





























Now we need a ?ee class 



驗 |C 

4.,'tkw »<(■««» 

^tonUiht 

*»«. W tills »iH 
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R A. H. P. (Programmers Against Homeless Pees) 



The hive runs on honey 


honey it has stored up. Illakffs honey tor die hive (o keep tunning, / TWk dboot tki* a iee«wd-** t»e 
and if new bus need to be creaKd, that takes honcx too. On lop ( faim, tk< hi« •«> 
of dial, the honey factory has to take Dcctar that bees colkct and C ^. utiU mvrt b«* «»«'■ B«i 

(um that into honc^ fbrevety unit of neclar that comes in, .25 tre b*iw5™j S*' 3 tww 

units of honey can be created. 山一, 》fci£k k«p 


H’l vf («ith so-t kdf > t> Jll 

j to ttt S-vUW uit 







haven’t inflci»e»t^<d yet Tldts * ftii way io keef hritk of cede yo« 




















Filling out the Hive class 



public void Go (Random random) { ) ^ — ^ 






The hive's &o() method 




众 of Rjndooi tl**t 
jjOjebM-tfatte 




% ^ the time. W; can model that like diis: 

if (Honey > M 

&& random.Next(10)= 


Iko.treaktt*'**- 




(W'WM.fclowitwiojottjtY，. 

«" a« tin 欲 li-ttut ” 

- S 

ThBt'sOK.m'raju&taboullDgfltta 



WeVe ready for the World 



The World object keeps everything Coding 




Bee Flower 






public void Go (Random random) { ^ j»*t tdl tte 

Hive.Go (random) ; -—- 一 私 ), fining in a 
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NMIhal 










STOP! At lliis point, you skouU be able lo compile all of 


^Ke ^iw*rlim^on tt 


support (inside and ou 
< has access to Ihe Ho 




•W‘ U«t, 


㉗ 一 w 

































living the bees behavior 




See if tlyre #e (levim lefi and 
tt» £o~».r dwjk li«-«y t> Iwf « 
9 *""J ⑽的扣 , weV« iiu£k. 


tW jl1 rif (flower.Nectar >= Mil 
C, 0 **- ， fa ttt J destinationFliwer = 
« lower. CurrentStata - BeeS) 


lake a<K tW (le«er kam'i 
ti » <^'rt hading iow«rd ii. 


TVdfs why vt fused i if <HoveTowardsLocation (hive. GetLocation (''Exit"))) { 
*^evcn£e (0 杜 e hive 1 、 InsideHive e false; 

else « iWW oiriM 


C u™ n tState ■ BeeState.G.therin^.ctar^ Jf « Vt » t rf 

.ate .GatheringHecCar : w hi«, ind 









i. 1 BeehiveS-ndrtoc ~ B KSt 

y 

T*I«UY<»1 

1 V<n.l«il« 
破 

CUdt»tw< 

:r -: 

Mdi 


deeth't 

Jll-if. 




















Timers fire events over and over again 


Hkt » mnwt( tttilt » W ?Mjeet 
10 you Mn se« how woHt Tl«» «e'll 

yt b«k t« 


" W '©' 








Open the IDCs Propert 


:thr bottom of the dcsigiicr and set its Interval property to lOOO. Thal 
mm con eroirei ewn oncca -如丁喊 icon 

ia »id tiw event 


Click on the Timer tarn to Ihedcs^t*™..• \ 


ja >wl°« let* — 

tkalUkewt 1 


1 W Cnimllu, 

— *» «w«t uNed Tick. 

the ©E Cretan 
<•<»* Win -rfkod 




Tkae Wl«o |rf 1 

ffbywtttt< privMe 

Envied fvoctriy 

ixItttStjrtf) 

JldSfarO 


TKe fcmtf'* BrMed fraftr+y 
— itartland liofiihc Wr. 


IB 






Tkt bw/.Tirt 

The timer's using an event ； . ： 4 3.^ 

handler behind the scenes !*<««•«> 


ipter. Use the IDE's *' 


btiHn* tlicltt 、 
tkk?How ) 


Belund ^9 
the Scene^ 


rl.Tick += new System.EventHandlec(this.timerl Tick); 


this.timers 

T 

TWi i> tM T-tk 

y«'vi «l tko =«• 
1000 »«««»< 


IW ‘ 和 ® f {Ik: 

ttt Iw, 

ft's i dde 


(t'< l *| 咖 . j 
iooMor nofe neihod^ 


Q Now right-click on Event Handler and select "Go To Dcfinitton' 1 ' 


(,Hm'* «*ftv evenimC# wncrdJIv t 

部 a-— 

「槪 Cis w - 
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it Mid fe cia^t. 
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s • new List<Flouer> (> , dot^t mdkkavi 

i new Hive (this, messageSenderJT < of 七 ow ， 

nt i - Oj i < 10 ; i++> <n*tahCe. ，W 

Ust k«t »H last Kmiilic 


Ik tn^e i «. a«U)i 
B« dan (-*»«.« 1 > 
BxMesay r»bW, » 
ow SwJMtwyO «< 




，.- J 


r ? 5 £» 


ns[ 0 ].Text - -Bee #" + ID + w : " + Mt 
■M.M Mt Jo * ’_■» t 001 






Let’s work with groups of bees 




A collection collects...PATA 






can lie tkougkt as data 
stores, just like a database. 

















I » Bees 6 

I B Flowers 11 

Total honey in the hive 1.200 



Wfce«« AiteU** , 

a e»»t 

in Another objett tWtia 
rttmM M 
JIHxytn- M~. 

So if yi» h » 士 〆 

tkal.i yrl» e«»t kiiaHw f 


州 <n bitv 

CKonSeriali«dJ keeps data ■fvo» ge-ttinj sevialired 


to a» rmt» i f 

■W 七 》»* [N~Swi»fa«0 土 》 
iryfa. M«la<tkt to"W . ⑽ 
(W».a SertJtMbo^fw*- 


S^cb-af>, »*>t to KY^hu j, object ~t ill »f it It ld> 
to tW diik. Lei'a^f yokVc bwldii^d - loy into, t 

*严 ti>»t "Witte mt'i j»d t» i file. Vo. ‘jkt -** t 

CNo»SoijliMa] attHUt*. Dijtwy, »*«r.y«. SniiTiuMihc object it Mil i 


ive dAi tkji you don’t vflnt 


•mt ebjeci Kjt » refm»£e h> 
tiJt and (ry {o ICfidliK | 
Koldi 0>« referCRM with the 


1 Kttmji to i *.k Yo« pass»ord Field with ih< 

Hilt «»y, aikcnyoi. Se»iali«() tk« objttb it Mil skip tkjt field. 
t< h Ofetijlly utfcl »hc» ycu- objcttkaii vefowa t» j» .(ijcet tkal ii not 
'T-ir/if Wijli« » ftn., Sn-JliwO »ill ti»o»a SwUliMfconElttftion. So if 
° a F*"* okjett tto «t>» yn-iryk >enjli« ittln Kniliur nil &llm ttat 
Rr» ， W..««Wti will tiu-ow tKat eiucfiicn. Bvi if you NjrV tiie field ttat 

: Wo«S<rialiMd] tk» SwaW) «o«’t tke refcwitt jl jll. 







One final challenge: Open and Save 

























You'll need to get your simulator up and running tefore you move on 
to tke next ckapter. You can download a working version from ike 
Head First Lal>s veiisite： www.keatIfirstlal»s.coin/l)Ooks/lifcsltarp/ 
















remove controls, whik your program's running 
Just because you lay out a fermin the IDE's form designer, it doesn't meal 
that it has to stay like that. %u*ve already moved plenty of ?ictureBo> 
controls around (like uhen you built the greyhound race). But >ou can adt 
remowconDolii, loo. In fact, when ^>u build a form in the IDE, all it's do 
is writing the coik that adds the controls to (he I'arm.-.^vUch means you c 
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Use controls to animate the beehive simulator 








•V* xiindaw dbpbvi 















Add a renderer to your architecture ^ 
















Controls are well suited for 
visual display elements 










Cmkt * idd to the 

U- (til K« it'*.' •*■« ft,. lk« TW 
be e»^) 

TVo< * » vu»4 fan, ia {kt 
ut\t4 R»»J- iM c<ikt\ it. 

Uckyo*^ >*Mt ia i rtwiu cJltd 
■«<«*!" .J4n tM kjciyo-a ~iy i« ■i't 
tied *>rU^d <4 ftrftitied. if4 (*»» rf<wUj« 

TVrt £o4c ;»f jti* i .，- jbd. \e*^ *t* 
tfe* t*i. itj ~-r-t\ ^ : Ve 

UW H idd* Ub« . 

•- »« WV yt 


Ubf ^>4 I-**- he» lo t>< 


Wltit t4fpcnl if tltm's « ConbrtA nSned 
•Bobby" i> tk« Cntrok tJleeli*?-^ 











www.kcaJ{ir$tlal>s.com/l>ool(s/ 

hfcskarp/ 






















































Create a button to add the PeeCoMtrol to your form 


Q 二 ::二二二 ―:::: 厂 I C， ° 


MVc advance of i 

-Ac a.K 

■) -* O'* iontrol ii dOfottd ifler 

J it’* W"«wl fro* tt« Ctmirab 









to dispose their controls, too! 


id to be disposed aAcr TV control eUii 












卿 in 社£ IDB t iMUidof Win) Code / 


















„diareia»n» . 

Dumb Questions 


Why dees Ilw forni code for the 


Q.' «W»nlchan8«(lth.pni|»rti8S 
in the OpenPileDialog.l noticad 




Riusl Earn lhalilcansidtheobjadtatlw 


011IV14 ocnstruclar-vJlDE aided oode 


Rwnembef how the wings of tlwtiee 

ilouloflhetaolbaxandinloltie designer? 
伽 rnini'I luiniig jour praoram yet bul 
Ihe coda that you wrote was being executed. 
The timer was firing ils Tick Bvafll. and 
yool e<enl handle •祕 changing ha picture, 
is IT decode wm aclualry compiled and* 














Your simulator's reMderer will use your PeeCoMtrol 
to draw animated bees on your forms 





Start you- Referee 
^ cb*» «办 ihcsc I 邮 

LveFono; C Well tii io ihb tUa 
tieldForm; J tkra^hout (he Chapicr. 


o 








o 



b^nt.ol - ^Lookup 1^1.- , 

beeoontrol.Locelon - be«.Location.- -ifafejtotwl Tl«», «t ll„l 











Puild the renderer 




arf«tkek«>"- 


Renderer «idi n, ratderer 
olkff'clan ««!>(» 

_ anyef iis frefa-Ui It* 

Render!) t-lly ctmHjW- Tkt 

Resell) -»ld jiit ulli 

to draw (he wwrldto-bte 

匕《1, R«t(> fc* dear 

the t»^oIlfl"the 

•*** rf it ncccbio rati- 




壽 


_ulU Ren«lerO «>c 
~' urdllotkt b<e>i~ltlx (loaci 


ift** is <«<i ii ulb txh 

( ftwi** ConVobRe*>o«ef) I^ihod L 

f«*ri<t«i» ti» ~t tk< tofc* ■» 

«*»*• ft find* ^1 of ike 
\ C»Wi » <Mk ef ifa t»0 didiowta 
*w>"e* ikon frewotiit forms, 
D»fi«0 « otk «f WIV, 
•t «leaw the tw® dtcbe^riei. 














beeconccol - beeLobkup[bee); I^SufYm^ieToFiMO tikes * SfeCjfiC 

return Beeconcrol; wt of ki« Co-Wi 

^ Co"(«b £o*l«tio» 

,— 二. 

beeCQiiciol.Size - new size {40, 40); MweRt^Frv^t)iTati\r>tO ^vitt » 

hiveFOEin. controls .Add (beeConCEoK,- BeeCentrol back io ike hive £»ki. 

beeContEol.BcingToFEont U ; It la* to -jke it bijy** a^am 

p.lvatc void R-OV1WU ■: •da-«ndD««drlo—:^^ - «* ^»FUcn() 

foreach (Bee in Eetiiedz'--^! t)>at a ^ 'f 1 你 3* r 

be^Lookup.Bemov.lb^!,- » tt. «rld, * »Uci< IJ-«>< 

retiredBees.clliutfl 二广 I 二吃卜巧 to k« 

{breach tFlower flowec in deadFlMecs) re ~* wed «the oV the 







Now connect the main form to your two new 
forms, HiveForw and FieldForw 





eForn (); 



/f che r, 

wdfetkt publlc r< 

orta-ijW) Inicia： 


_ - Mv*e tKe Code ia 4Ke Wfci 

Rtxt&«bW) MtM 


fbu, tto» doplavi ttio* 
Tkwitulh Rc«iS>iJabrO, 
~W1« ioatiniiiies Ho^trtr. 


一 Wti> tUld (gn» k»c S4 


itartfoiito" ttt 


^private void HoveChildForms () ^ i-oMtiwi froferty. 

fieldFotm.Loc.tion ne. Point(Loc«tion.X, + 

秘 （《m »d tht Wd 
Con* is below bolK of tKe». 


on-Y + Math.Max (Height, h. 


o thattiveKi*« 
next fetlx 




terras— 加 





IWi crtiU Itcw 

Hfat-ld and Rcndcw c]» 
\/ twfctte liwuMcr. 




4 T) 

Tk«R««l 


llicreiiiro no 

Dumb Questier 


P-Ar, y«.l| KtiitiiiMltU 
b> ut tk« Ree«) fc> 

中 b<o J~i (Urn fr«» 

4 卜 W«' Cancels CotletiiOM, 
J ~* **«■ UoUiw ronW 
•sinj tkt loMld MrU. 


lofni Ba parent of anolhw, KcausesWinlaASIDSelupa special 







Test drive...ahew...buzz 




































You resized your Pitwaps using a Graphics object p 〒 









mage (picture, 0, 0, width, height); T 


、 Oust do tills tenferarily, 
Ddeic tite bwtioit and 
Cade '"Ken yott'tc done- 


bT»i««o 

loMbm w. 

Let's see Image resizing in action 

Tl«e ReSlZelmageO 

: ureB 。,," Graphics otject to 

draw on an invisiLle 
=: 似一 ： Bitmap otject. 

'ii.tion_i, so. 401, It returns tkat 




can 1« tt< «»ay l^iizing in 

s^uid^d be* image ii 一 
iwiCh UKjJler ikan ike Pt£iwre6o<(> 

i^iAed it dowv 




ctispla^ed on a lotm 
PictureBox. 















Use Systew.Prawing to TAKE CONTROL 
of graphics yourself — ~ 


Systei».£)ca w 

r* ，柳 -riM i 


二了 smnhod< I 

Graphics thafs M up to d»» on iod£ 

0 /_— ctijtet t*. Mil 

it Eittw MV, tte Mtiud 

' 丄 .-—U cMIi » reference fc» a 

^ tf 

«" otl«*-cfcjeett 










Use graphics to draw a picture on a form 


-Draw this, 

/ 肴 ♦ 

™ up using a lot of uamg 咖伽嘯 |W, firilit ‘， fj~l_Cli£k() 

using (Graphics g - CreateGraphics 0 > I ewcht handler mil ^ yo« all 

tiK lines W Wk <wt Ka«dl<r-fut 
(ojjetixr to ir»v the fittwe. 


olqecl. When you work with GDI+. 






:: 二二:二 

Draw the bee and the flower «*'• OttoA? 

?caan<L, triw Un M tfcjy hoci 
k/~^ ««rfyi. If you draw 4 billed A»fe or 

Add'pen that you .can draw wfth »•< »«d'Bi^+ 



































_趙 庐键趙 II 

















































一 dra«<^ to *-aV« >1 stiek, W 

fo^rtxs a«d Co 如 Is redraw themselves all the ti»e 

H: >4y noi look like 出 k>i yovr Cbt»i Iim b redraw >11 K- *• ■, 

=Tir 工 


























A closer look at how forms and 
controls repaint themselves 


Belund A 
the Scenes 






aid titii lu« 


IGommyfcnnmdo.midtOnPaint^ 




cwnrt PaintEventAcgs » n can impov< peribnn>i>cc by only •nhoingthe ponioo 

Invalidated controls when to redraw, and WHAT to redraw tMi 


.^TcaJJsOnPair 


iie form is “diny,. Then 




V. . fc -riw-'p* 

form's Refresh 。 method Is Invalidate<) pjus Update () A 产 ' "wt 


j.* 1 " So»ke»Y 0 * u ' 1 * 


o 






























double buffering wakes animation look a lot smoother 











double buffering is built into forms and controls 




Overhaul the beehive simulator 




Wken you use 
tke Paint event 
{or all your 
graplucs, you 
can turn on 
douUe Lu{{ereJ 
painting simply 
ty ckanging one 
property. 














Let's get started! 


of them will ca^ the Re 







y«,1| Kcdbi Mil t» 

气广 ttat »etW 一 M jo 















this; All tk< RortO -rtW U ^ rt-o« 

leldPoni.senilecer - this; Wv »a tkwe •»* W »/£»t™l* b •»•«• 






Mlkt w Y~ t»n> » J<»U« W 

oryxr (o™i-ill flidw! 
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Use a Graphics object and an event handler for printing 




':货 祕 yJfkiBtodt 

line W e.^apWi for all 
Wfc’ll dww^ow Kow m a 









feWtt. DcC^.1 obMt d 
_«< kj^llo- JJJ« to pH»t tin wt fjjt. 

Nmnovow f~»«~ >V^ a-^ ~*t»«'* 

<!_—j f»jo 1- tt« ㈣ fww 
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、 w a*'* * *° *'*'*•■ 灿 


























Whew EXACTLY does a finalizer run? 






Wi ynr g|>ja(, 

The H«ap 

...fctnow tt«v« 

V^ - «bj«t is still a*w.'ta«y 



The Heap 
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Finalizers can’t depend on stability 




object #1 could dl 
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Make an object serialize itself in its disposed 






Fireside Chats 






Excuse me? That's rich. rmfecUc...OK. Well, I didn't 








tktyj.ji-.^i.NETfcdlktaRj.a 















A struct looks like an object... 

'' lookalotlilicobjcc 





Console.HriteLinel^OK, " + villain.Name + 

villain.Kill(); 


•••but is£t an object 


抑 mltertt Ax 

W mlKrit* Wom Sv 
典 jot TKat*. 
■t«ctlusJTa 
jd 

flkjwt - 
'"Wnbujt) 

allowed ‘c 


tkit'-jlltke 




sW* t»V"" 

othff ■*)«*» 


Tke power of objects 
lies in tkeir ability 
to mimic real-world 
Lekavior, tkrougk 
inkeritance and 
polymorpliism. 

S tracts are Lest 
used for storing 
Jata,UtkelaA 
inkeritance anJ 
references can l>e a 

Y serious limitation. 





Values get copied; references get assigned 





“W « «•« 

and abject t/fe*- 


\lr 






: 转 EstkewWtfcrf.W 
waW« i»t> (k« 
y-J^JWe J«d 


二 howHany, fifteenMoref; 


o 





















































v«i •- ail of its 


^ — Did Mbukm'/m didn’t need ie im^Iiu b 

»"d A? vU d»'t ^tti to ihilialiMa v»-ijblc be^H 
cj . y»* •« it ai a" arjii^ent to *! «t paca»eter. 








Pass by reference using the ref modifier 








9S e, 1 

y the ncikod Mtually iHmd titc 




a yrtii eiu-tpte of o*t buili tijH into umt of tiie b«ili-m value t^fet Tk«re «*« » 

lot W tkjt y«.1l «»t to £<»«rt» ><n>)Mu "35.iT i <UUc. A>d ihcn'x .etkodfaxl. 
«j£«y that d«*k.Rirx("554T)<M>lc <al« W.H. M donblc.PJotCf) -ill j 
Fofrfeatft^. So-cW ttat ’1 out% »hjty«. »»t b»t other W y~ »j«t fc> check ^ » itnu 
u« b« «lu. TW« •*« tt< TVytW) .rffcod com ■‘ dcaJe.TfyPjntf W, „l i) »ll 

«b»» t>li€ J«i set i t> O, b«t doJ>k.TfYFW5«.4T, mi H «l| «b»» W»dici4i» VHn. 


i • io O, bwi donWfrTVyRarttdWT, *»t d) will reiw 

k i»> Oiapt<»- ^ *A«W M« uxd 4 lwi{£li io ttm 

tie Metitodi EmM-PaneO and Enw«.'!ryR»»«() tkai do 






set default values 


命 




























Use nullable types when you need nonexistent values 

'dU Smm'i 
w * nei. 
.t? Bwt there m»t 


Urilkitik, amluZi 
filled d^b«se 

tWt «e ^Tk^Tif 


bool? myNulablelnt - null; 
DateTime? myNullableDate — null; 






WdliMe<T> i* a *t«it 
v*t tyre OR a «al«- 

Htrt « >»« »f the 

NJUW«<Dal«Ti.t». 


The question mavk T? is an alias Gr Nullable<T> 

' ... • ^ (like or tlj e«»filcrtnMlato^tkatteU«^ 

ice S^t*».Dat«Ti»<? 


i-tTVyfW ) 财 «-k«» - ~>!».» iniMer. | 








































Captain Awazing...not so much 





















do, the cxtauion mcih^d is added t。《very dasi 
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PggJ Puzzje §®Jllfign 



sw<tiic u-r<> Wt> a- *j«i 
(xwinj auts«afcMlty ''a??*** 
taken ii'i faued *r »t W » *lri"5* 














...but the data's all over the place 




LINQ can pull data from multiple sources 

UN<iquenestaiAk 1Cn 


r 







y». e*. « t 







LINQ makes queries easy 




int[] values = new int[] {0, 12, 44, 36, 92, 54, 13, 8); 
var result = from v in values - •* tKt i. tt, y^-.. s», „ 

, ft IZ, tk» M-, tk« If. ulkd 

為。一 v \ 的知一 

MltrtcUK / J 1 *" Nl tw, Oko b. ordo- 

f select v; ( '*»w«si to KijiieiO. 

V |tY~W«dS8Lt«Wil«Y 

foreach(infc i in result) «<- -«W t .^>t 

Console.Hrite("{0} ", i) ; 一 * 1 *…® 

Urn Y«?U" ilwilt ttfwjktke 
Console. ReadKey () ; ikai UN$ »«Wed to 

Output ： 

_^__0 8 12 13 36 I 


|» tk« wl-fle *•«. «*<• <*!• f« 11 

va r result c from v in values 












]Anaton^ of a ^iery 



than $ 500 . And the 

wYf«> 

«bMts o«l •( 咖 U-\Um 
BuildCatalogO ; \ Ike J»W i- tv 

j dic(J»*y b> <l«i* ■*>* 
decimal> values - GetPricesO ; eo ..ics b> icWei 
^ f>«l tl»« 一 tilt (^oo ClilM- TkisiM (dli 

厂 UWS to fXYyikt comics «dl«tio«, »xl Uat tkt «*« 

/ comic «ill be uid i> iki .fttify k«» to W each 
J fit« of <|jb i. tt< ulltdio,. 


TV« «Aere ord< 

valuesr comic .Issue] > 500 >"cW« 

" ordarby values[c^lc.Issue] desc 


ilaw< ifcci^iuDy u> 4 c«ld be uKd m 
the a«l <rdM<ye' 


rdoVy 

kAKYC# 

values dieti« 4 ry {id wlett 
only ikoie toitiei Morih 
more t^OO, Snd w« Un 
writhe rtaiHa w iM »o*t 

WV»«ny«.acW "flsdj" to tKe 
WnteLine ontfui, tkat idk ii 
\" , to tV»f neon*! pa*«»«io- 


{"{ 0 ) is worth {l:e)", ■« 

c.Name, values[comic.Issue]); 


TVe vwy 山 * ■ 

ull»l TVt «lat d»« ■*« 

jki into tix * to-it! tte W 

rtb^i*i C*»ie 


Output: 

Woman f s Work is worth $650.00_ 





i~l S«L fao, W v» do»'t 

to sfaH 
»tk UM} rtjkt nml 
JTPVMJk 

-"I 1 Wt«xf«litfc 


















A b an <rde*cd $et®f objeeis 
<* «Ws, wWh is Mtoi UW? Ktuvw ‘ 
»• |&iMrjU«T>. 、\ 


LYmnanuicllicToListO command to doji^that:^ ^ 

inder50sorted^- 姻 — ！<»^ » 6* 

terby U nu"ber descending 也 ^ 


query. That's KhyToUslO 
is important: it tells LINQ to 












696 Chapter 15 











































Puzz]e 心 I«tkn 
















Jimnys^oiUl in a tel 
(WkJK MlW pur 













Jimmy saved a bunch of dough 







Wki. Ji»M a 

«ilh <j£k *t~ - ?vrtW>o 
: e-pjl *• 


tkatk<lM«UN«. 

s« 

kj^jm kt «■ *«! 


Output: 

e f19 (Rock and Roll (limited edition)> bought for $375.00 
Issue #36 (Homan , s Hork) bought for S660.00 






















Connect UNQ to a SQL database 






-Do this 
♦ 


O Obj«»vill« contort datobos. to a ne» console opplkotion proJ«. 

Bade in Chaper 1, you aeand a SQL Saver Compel database of contacts fbr Ihe ObjoaviDc Paper Co 
and saved it inaffie called Contact DB.sdf. Sonanew Wm<k>wsApplkalicnpn>jea, right-dick on >1 
pnjed in the Sohidon Enplon% select *Add Exisdng Item", and add die dmbaae. Make sure you select 
Files" ton Ihc file type filler diq»liiv>ii,iiav%atc to the file with the SQL database, and addkto your pn 
(n>c IDE will pop up die Data Souice Confignradon wizard bin you can caned out of k.) 

O Use the SqlMetdl.exe program to generate LINQ to SQL clossts 

There's one more step you need to do loaiimccl the dots between your SQLdalabase and yanr code, and 
you'll do it using a program (died SqlHetal .e»e. It's a command4nc tod dial's inslaBcd along with 
Vnial Studio 2010 (it doesn't nuncr which edition you instaU, it comes wilhaU of them). You can 6nd it in I 
II .IjkilluW folder called "Mioosoft SDKs", «hich lives insicle your ••Program Files'' folder (or, it ymi-rc ninning a 64-bi 

■" » (Mer Ullcd version of Windows, your "Program Rks ^t86)" folder). Bring up a command pron^it and tuna command 

'NBTT/^ » add the Microsoft SDKs bldci K> your pah. If you're minga 64-bit vmionof Windows, tjpt this: 

under the / „ 

( PA ™= %Pi 


n. "MPTI-Y \ rt-ir _ 















BulUNOisnlquilasasiinpIa. When youbuMaLINQ slaHmenl.il might 

relim an anonymous type llw !»><*fc8danyirfiminimpnigram. Thailaums a peifedl)\old lyps: 明 anun)n>ius lypswilhM 

Yes,>ookra»Mirsgo 吨 lobaasa»i 明 ceofsoimsatBulnlial mginbers. a suing called Name and a slrii« caned IssueNumber. 

Wilolsec|i»i«e»IHl«?ftu<lort Inmi-tacause Hie ob|eds ttial Bulmdon'IhavodassdeliniliailDilhaltypa anj»h»e inoui 

aie cammed in Ihe saquence depomoilirelraiwlialyoupijlinjaur piogiamlSuis.toudon'taauallvneedlonjnlhapiogiainliisee 
UNO W Tate to s^nipu. kn Jmm/s pniTam: e »cU r talhallWG is<UlinM. Bui Die moscExpensive 

t 奴 variable snmeifeu be dedaredwilh some type, 

from comic in comics Ami thal's why C# gives us Ilia var keyvKinl. wtiich tells the compiler, 

where values [comic.Issue] > 500 'OK.wb knowlhaltlii&isavalid^pfl,tMtwecan'lexacUylelyouAhat 














dalatese's labBs and Frovdeslhe dalaneaUy 

You can use "select new" to construct custom LINIQ aueiy results 
tkat incluje only tlie items tkat you want in your result sequence. 


Q . ： D»lal«i»shavsloi<ldlha 
lets you pick and choose rram Die various .dbml file (hat was generated by 

colledims lhal yau'ra jjining togelher, too. SqlMetal. exe? I still don't q 




















、 eatk twstono- hat W » he*- 从 ‘ 



















C#Lab 

Invaders 













Your mission: defend the planet 
against wave after wave of invaders 

bottom of die acieeii,the game's ova: 

/ '■吵 bowjdry, tl»ey di-op down and 




*pi« fiwl 1 of 
imadoi u» f« t~° 

ikotntontt-U« /_ _ _ 

u.nad«n Wd the"' I 

fw if ttm« - « 

•Ua. *»l> »• W< 
tfvten- TV wt 
{ires three, i»e*t 
f'Mt* W. «tt- 


Tliejj« AdMhnf 
twk of wKiek kcft 
a, *< «wv<ntly bc^hdd 

dowv Sopveuii^i^ 

»i»w*n bott btkcvijhiMfn 

diupftjr. OU>m»«, (if Un, *«t 她 .t 

<—— - 了 

- ► I RIGHT -f] 

TV rijkt »t«w 
tkt*rbttt rijkl 















design the Invaders form 


Tli« (an. ('Uftta tcpfpmn, ttoA 

W a tty i> p«!Md, Ml ii^n 

<«nt Vfkcnever a key U *, 


foinb anncm^ndlcrto'han^^e^gamci'cane^e^: " *iibj|a<* its ^»e 

event, and KeyUp and KeyDown event handlers to manage y ™ ClitntReitahjIe (e ie iC 

f 

b/tkfcji ， rt e 如 4 ^ l. 






The animation timer handles the eye candy 








«■ - 7 

oe&n e> „ 

SSHT 


Adjust the timers for smooth animation 




wddie C7U gets to^^d^n'fi^^dudmaw the stars and invad^! T 

get annoyingl)r quid} 七 

.™ 咖 >U* wlkcdio, 

fe«lll,tt»MWi5... 



JJfe ti-ifd (W91 owiMtailoM B^ekme, itA 
y»at *<TOr»5 tt»« jnnriion in^cr^al 
IOO»iahdtli« fta»efby bf^tr “i«r«al 
to 50»1 yve «1 a (r»«e rrit o( about 
10 (v»^et pe»- ttemd, vAieh «oi dttnAU^ 
pbyiWc. Trf titcrejnd r«du£») 
Mih interval until yow'rt happy. 


trrer 





Tlic key titafci yb added io 
our key list vAith vie'll «ic in »second. 


^yCade)) 

turnip) ite» mtHew 


Flip back to the KeyC 


«js kit -oil nuMf' 

TV W ,»kO' 1 « l « tj H 























The form's game timer tells the game to &o() 




' Mop ' gamclimti; IW. 

0 gameTimer - ~^y 

j' 

S5SF- sssat- 











building the frame class 




•Jtk ®f s«« b»!iC ihtjmjiw* 
the *t»te of tte 分 ix. 


*ovld dtif A francs before tKcy ««ve tVte 
lefititc no^ wm ihovld dcif % tiic M«t 
should deif 4*, tit 

, — TVts Uxtoof Invader object leaf* of all 
n j _ T the ‘m«de« in tumii w«. WW a» inwlw a 
、 det^royetlt ii'i removed frw» the list TV cl>«k* 
(criodiully-b> >jIm iwe tk« li>l o»'t H 

sendi m the»e*t'«a«»f iwttderl. 


1 

*«Hi£olo*cd 


abject l(«Pi iraekofike 
: d *taw m ti»« bACkgrowd. 


4»i-< eWct raises iU ^.eOur 
•«"t >*» fin f — j«l doen'i 

卜 《 j » 丫 ~«livt.l«ti yWl Wld 
tin fw«t kMHer -elk«l i> tilt 
:nd h«dc rt into tte 4**e objeci* 























Filling out the frame class 

The eoHstruetor sets everything up 




9ulld a NextWaveO method 






A few other Ideas for private methods 


lers Beld, add (he^ invaders 

氏、 _ IW‘》• j Maib 

«Oi«l tint «ll rcjl^ hilp « 
OdS l'**' 4 a-« ttais 













































Kememl>er, you can download tkese graphics Irom 
kttp：/ / wwv.lieadfirstlalucom/ltfcsltarp/. 













I Dm« 0 k»dlo liUlc rtdujlc 

I for tKii *hot will ull ttui e*ery 

L_ MoweO »ow tl<e Act 呼 

<nr <W,Ml •* 

ihe ihofc ii the 


;\ Y»> can adjust the*< to i-4ke ti«« ^>e 

^ etoe*- or hard(r-»-jll*r dio(s art CAticr 

\ to dody, fastev Aeisure harder to avoid 

e set; > T^ e shot location •" 

tke iW> -rihodlo U«li»Mn 
bca troprty 

.. . Diwbci* b th« taitl 


Tlx f»u«i tKe fen-'i it 

*"* tv»« Aot Mu WI when tVt od 



















And yet there's wore to do... 


Add animated explosions 

Make each invader explode after it's hit, then briefly display a number to 
tell the placer how many points the invader was worth. 

Add a mothership 

Once in & while, a mothership worth 260 points caoi travel across the top 
of the battlefield. If the placer hits it, he gees a bonus. 

Add shields 

Add floating Bhields the picker can hide behind. You can add simple 
shields that the enemies and plajyer can't shoot through. Then, if you 
really want your game co shine, add breaJEable shields that the player 】 
invaders can blast holes throu^i aitera certain numbepof hits. { 

Add divebombers 

Create a special type of enemy that divebombs the player. A divebombing 
enen^ should biesJc formation, taJEe off toward the playsr, fly down 
around the bottom of the screen, and then reBiune its position. 


sorts of weapons that both the pl^er and the invaders can use Co attack 
each other. See if jou can add three new weapons to the game. 

Add more graphics 1» 

You can to www.headfirstlabs.com/books/hfcsharp/ \a lind more a^v 

graphics tiles for simple shields, a mothership, and more. We provided c»i 
blocky, pixela£ed graphics to give it that stylized '808 look. Caa jou come ^ eM^e*- 

up with your own graphics to ^vethe game a new style? < 1 〜 —- — 

Tkis is your cliance to skow oif! Did you come up witk a cool new 
version of tke game? Join tke Head First C* {orum and claim your 
dragging riglits： www.Jteadfirstlaljsxom/Looks/lifcsltarp/ 







































































































































*3. Use ^ackgroundWorker to make your Ul responsive 





















-TV «tet<CPUC|£lt>0 i 

UlbJlW febt^tkt 
CPU t» 100 ~ilt«£»«b, 






WKen tV»« WK» difiks onike 4>J bu^on, tite 
e*e»»t ha^llef CheCki ioite it ike ^Use 
BackgrwmdUeer" ch«tkW i* ekeeked- If it 
Vt t»>e low- w»t«* CPU ewles^w 10 set»it 
丨 it 呔 the (onoUlli^Ke Bick^nwndMN^er'i 
ImlfMerfii'fntO »«tiwd icll ii b ti#4 dem) 



W> you l«ll » Katjro^dWtrCeTtritafrw^Yo^i* 

»* o*^it »f fc~2^T5«?? >lii Miwih) orx-iWw Med 

mw *i it u«»_ ii* «w vir, 





* Make sure the 'Uie BackgromidWoricer , ' cheddiox tn't chedced, then dick the Go! button. Youll sce 

















*4. The Type class and &etType() 






)that you *W" "C*t 
't\»atl inside of «a£h other. Pr«ya» 

Con^ini ^ctktdQat, e«ntains 

、 Do*W«Nc*t«lCI»M. 










VUunueihe 4 »fco( keyword io Wna 

I： - typ« Oike 4«y, “Da4r»»e) mt® a Tyye 

dfajeci 7V»> ym ea» find «*t iii A.II 

Jnd bjie tvye fand it it didn'i inSertt (rcn 
inytiung, its base tfl>e i* 




■< foJlow«(J by a ^tektttrd 
oit Jud the N>i»ber of iis 










-3.402B23E+3& 




，二 ^^»一“ ？i —S— 挪 


^ ■ 忠 r, 




h sirups 
,kaotttl all 
•m CKaytP* l+). 


<«c value iwei and D»ieTii*« k«ve 

^k>e 4nd Mdxl/aW frofertie* ikit 

抑 tKe loMdiand hijkesi valid value- 


々 Liitrak have i 
4 «tT^eO fca I 


iyrci, W A^l yw*«" 











*5. Equality, lEquatable, and Equals!) 






^. That's line lor 





enuLa! uiA dial of Ai IEqnaUbif< 

















—T 

fijweo* »hy? 

|(«d» , towr«l«6yjW)»»i 
4etH»liCode(), tin IDS "II >jM ttb 
'6<yrftaW«4» 产喊 oftrtb *- — 
„ operator f= t»t io« 

^cUMCodcO. 1 

jullike E^WAy «l 4«y,« 

u»jul£jll-U>tla>« «tW> 





















*6. Using yield return to create enumerable objects 





li«Wt sKow you how-to Wild fro« tKe 

kfiN^ly toaetyow 办 《 4<d down « 


fw d4ptcr I?- all ColleeiiMare e*-»«r«We. "®t ew^tKinj 

ly a tollee^uw wjeu ii l«»enta tV»« IC«Heeiion<T> Wt 

e«lle£t«t)i (ro* the Bjromi Ut Mtdenljndm) o>M«-4Wi b > 















Sp«rtColl<etM« cUu- «ant io ‘fltixnt 

tt« ICelleeiioit<Sferi> int<v{Kc 









c^a.yc.u^：^ 


("joe", 41), [-aot 

", 43^, ("Ed", 391, f-Larry", a4), 「 Fred", 45) 

^ TVe enwi-e'-iW uiei ihti pritiaic Di£t>onarv 
tE„un««tor(] [ \fck« ft , i£k ^ ttt# , y ,if|| ⑽ fa, 

na " eaanaA9ea - C 腦 t[ tWdvo »*l ifa «-▲ » «a. 

1 tetUr " 

; crate% ^uy objetb Viilk rando*> ai^owiti of «A ‘ lAfeW jwst do*»5 tKi* to ritow 

4iih< «M>»eraler Uk trtake object oottcfly dww)« fmack —. 


/ </retucna> WV>» ». inaUd i«ln U fucd b 

*• ( *< indtWi it 

^ ln4ei^)uU>fRaM)cE»£cfbe«k 


r::rv£H^S; 


































































〆 Ui« )<£l«i»eftt Create 

denenii »«dw w )tMU tw 









.^ cut AjuVt l~oaM 

pveO •- «ih<xU read and «ritc 
t^j； f'lw And lit leS^rin^O wethoi 









I rhymes with ■’cameT 


,Windows Presentation Foundation 



Look elwely toolbo*— 

a '•Aek Mw set of eoKfrob 






























Pid you know that C* and the .NET Framework can... 

玲 &ive you Much More power over your data 
with advaNced LiNQ queries? Serialize 
objects to aN xml file? 

玲 Access webSiteS aNd other Network 
resources uSiwg built-in claSSeS? 

♦ Let you add advanced encryptioN and 
Security to your programs? 

玲 Create complex Multithreaded application? 

♦ Let you deploy your claSSeS $o that other 
people caw u$e the^? 

♦ u^e regular expressions to do advanced 
text Searchi^? 


















































KniueBoxcontrol, 403 






defining in ckao, I 




F 



F10kc)i482 












































Dispo^^nhod.428 
subdLcs si^oned, 409-410 
Clo9c0mahod,41S 

EndOStrcamprop«ny,415 ' 
FdeSlrcam class and, 423 


ReadlincO method, 415 

di^^41CMl 1,415, 423,428 

deseriaizing onsets, 442 
DisposcO method, 438,497 
Amctionalily, 408-109 
Length field, 451 
™Jdpl>:，《6 
opening, 449 

reading bytes from, 456-457 

Scd(() method, 409 
seH a lkiiigobjteB,438,442 


















ToStringO method, 132 
HyParstOniahod.ejl 

compiling into groups，700 
counting key-value pairs, 364 
defined^ 



wo keyword 690,708 
variables 






